SC6820 


Device Specification 


Version 1.0 
HW-SC6820--DS-0001 
Dec 12, 2011 

D1 


GAR SPREADTRUM 


www.spreadtrum.com 


Spreadtrum Communications, Inc., Confidential and Proprietary 


EAR SPREADTRUM SC6820 Device Specification 


IMPORTANT NOTICE 


COPYRIGHT NOTICE 
Copyright © 2010, Spreadtrum Communications, Inc. All rights reserved. 


TRADEMARKS 


Spreadtrum Communications, Inc. and Spreadtrum Communications, Inc.'s products are exclusively 
owned by Spreadtrum Communications, Inc. References to other companies and their products use 
trademarks owned by the respective companies and are for reference purpose only. 


WARRANTY DISCLAIMER 

Spreadtrum Communications, Inc. makes no representations or warranties, either express or implied, 
by or with respect to anything in this document, and shall not be liable for any implied warranties of 
merchantability or fitness for a particular purpose or for any indirect, special or consequential 
damages. 


CONFIDENTIALITY 


The information contained herein (including any attachments) is confidential. The recipient hereby 
acknowledges the confidentiality of this document, and except for the specific purpose, this document 
shall not be disclosed to any third party. 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 2 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


EZ SPREADTRUM SC6820 Device Specification 
Revision History 


[version [Data [Owner — [Ne — 
12/12/2011 | Joey Jiang Update chapter 3,4,9,10 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 3 of 1011 


This document contains information on a product under development. 


Onrandtnim eanncian tha vinkt ta Ahanan ———— — —— A — 


EP SPREADTRUM SC6820 Device Specification 


REVISION HISTORY e ———————————————————————À 3 
1 SYSTEM OVERVIEW ————————————————————— 11 
1:1 . General eI 11 

1:2 “SCCB2O' SAU Sipione adar oE aAa e c aaa a E ARa 12 

1.2.1 General Features.............secceeessceecssneceeceseeeecsseneeeeceseeeeeessaseeeenssnsenesseanees 12 

1.2.2 Platform Features cH ———— ie 13 

1.2.3 Modern Features... cieistciastiteswetecstotesisieandecsantehscteertnicalancrte se Qos 14 

1.2.4 Power Management Features ............ceesseeceesseeeeeeeeneeeeesaeeeensneeesdensaeess 15 

1.2.5 Multi-media Features ..........eeeecceesesseceeeesseeeeesesneeeecessesddhesseeetersenddeesstbeees 15 

1.3 Applications ————— —— ww € — 16 

1.4 Chip Architecture ........................ esses Ae MR eee 18 

2 PACKAGE INFORMATION ...............................---eeeereereenereeree E Iba --------------- 19 
2.1 Top Marking Definition... 9,288088 19 

2.22 JLFBGA Pinout....................seeessseeseeeeeeeeeeeereeo Mp sees 20 

2.3 Package Outline ..........................seeesse e 9A. eee 21 

2.4 Reflow Profile ...........2.0..cc.cccccecctee neenon ennnen eee eee aif SR eee. 23 

3 PIN INFORMATION........-........-....---- e RN b rr eeeue 24 
3.1.1 Pin symbol descriptions .2................- eese essere eene 24 

3.1.2 MBA mr. n RS 25 

3.1.3 Pin Multiplexed Function List.....................eesseseeeene 42 

3.1.4 eroliéels S [EE 51 

4 ELECTRICAL SPECIFICATIONS e m uu n nnNlNlNN———m"TC"-"c^—^——— 62 
4.1 DO Specifications EN di. WXEb dm 62 

4.1.1 Absolute Maximum Ratings................... essen en 62 

4.1.2 Recommended Operating Conditions..........................eeeeee 63 

4.1.3 ThérmS Chalgtteristics ...................eseeeeeseeeeeeeeeeeee seen eee eene 63 

4.1.4 | Jes Capp P" 63 

4.1.5 "iem. Viclotuierm D" 63 

42 AC OR (jo ^ Mem 65 

4.3 Performance Specifications......................eessessseeeseeeeen enne eene nemen emnes 66 

4.3.1 GSM Baseband MEME 67 

4.3.2 feeds 68 

4.3.3 Phase-Locked Loop (PLL) ...........:.ccccceeceeseecceeceeeeeeseeeeeaeeeeeeeeteteecsnaeeeeees 75 

4.3.4 adeze-ri ler —————ÓÁÁÉÁÓÉ 76 

4.3.5 adc ———————Á 77 

4.3.6 ERI P UB cm 77 

4.3.7 Auxiliary Analog-to-Digital Converter (ADC) ........................ seen 77 

4.3.8 Low Dropout Regulators .................essseeeemeeem nene 78 

4.3.9 Charger. eie eoa m ER t de Ee Dn P bete Ged 90 

4.3.10 DC DO. uicti Ero D nue iine Dn eee 92 

4.3.11 Aüdið PA PET 94 

4.3.12 LCD Backlight LED Driver......................eeeeeeeeeennnnm n 97 

4.3.13 Keypad Backlight LED Driver .................... essen 98 

4.3.14 MID AN ALON eR 99 

V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 4 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


GR SPREADTRUM 


5 


SC6820 Device Specification 


MICRO-CONTROLLER UNIT SUBSYSTEM ..................... eere ener nennen nnns 100 
cu MEE i: 100 
5.2 External Memory Controller... nennen 105 
5.2.1 el ——————————————— 105 

5.2.2 EIU rc E 105 

5.2.3 Signal Description... erre rette rese tret eec epar Do E nus ep aaa 107 

5.2.4 Function Description .................. sese eene 109 

5.2.5 Control Registers ............... esee emen eene 159 

5.2.6 Application Notes... ssie ineeie iiaeaa ie a 190 
dcr - ies 211 
5.3.1 ea m ——————É—— AX * 211 

5.3.2 RINUCORMD———RÉÓS 2m 211 

5.3.3 Signal Description......................eeeeeec eene mener 211 

5.3.4 Function Description ........................eeeeeeseeeeeeeeeeeueee IRI 212 

5.3.5 Micro-Instruction ........................ secessit ee pee 217 

5.3.6 Control Registers... Ne T. T... 221 

5.3.7 ze UEM b. Wh MEME 240 

5.3.8 Application Notes................... esses teen rennen nennen 241 

54 DMA Xeviuclqdq————— — ——— 249 
5.4.1 RU EMEN am. Wh CMM 249 

5.4.2 Features ......................... p... S... Hee 249 

5.4.3 Function Description .....Af.............9. O... aaaeeeaa neern areena 250 

5.4.4 DMA Logic Request Channels .................... seen 251 

5.4.5 Control Registers .............98.. 2... 252 

5.4.6 Application: Notes eiii inini inini seating ee Re sea edge den aue ace deoa eame 285 

5.5 MCU Interrupt Controller... A. HEEEI"-—-—-—-—-——————— 285 
5.5.1 AT EN di ED. d DE 285 

5.5.2 ILI CC WER CER SIM 285 

5.5.3 gs ib. "eg. S IMEREEMETI "cS 285 

5.5.4 Interrupt Channel Assignment..................... seen 287 

5.5.5 i ubl. cs ———————— 288 

5.5.6 Application Notes c — 297 

5.6 2E 45 - o0 9 EHE 297 
5.6.1 Cau s ec ——————————— — — 3 297 

5.6.2 aar" ———ÁÁM———Á— 297 

5.6.3 Signal Description... coiere rone dete race tede octo nees det dear annee tit 298 

5.6.4 Function. Description m —--————————— aa 298 

5.6.5 Control Registers ................ eese 298 

5.6.6 loeum E——— 306 

57 -AHB Bus Monitor... ree ertet tt esp Gea eed attess Non Deed debe e ive aaea aai 306 
5.7.1 ol qe T E E E 306 

5.7.2 FEARS essenin ————————— 306 

5.7.3 Bus Monitor Assignment ...................seessssseeeneeem enne 307 

5.7.4 Control Registers ............... sees 307 

58 RTO TIME cT" 313 
5.8.1 eI aiena i aa a ina a a a Eae 313 

5.8.2 ERI e ———————————— 313 

5.8.3 Signal Description.......................eeeeseeeeeeeeeeenneneenn mene 314 
Spreaatrum Communications, Inc., Confidential and Proprietary 5 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


EP SPREADTRUM SC6820 Device Specification 


5.8.4 Function Description ....................seeeesseseeeeenenenenen emen 314 
5.8.5 oic Mate cm E— 314 
5.8.6 holuiuiduccc——— 329 
5.9. General Purpose TImaer.:...uio esci cet teet ia beate en nr Dun epe ds 330 
5.9.1 au ———————Á——— tee 330 
5.9.2 RIA Em 330 
5.9.3 Signal De@SCTipPtion 0.0... cece eee eeee eter eeaeeeeeseaeeeeeseaeeeeneeeaeeeeneeaeeeeeeed 330 
5.9.4 Function Description .....................eeesseseseeeenenenen emen 330 
5.9.5 Control Registers. .......:.: oec EL eee derer e Eie Der exe tope n iM 331 
5.9.6 Application Notes... iere eee reae nt dein Certa Stara ages 340 
5.10 Watchdog: TIME (oe ee ee reb bert er en, 341 
5.10.1 eau i ee eee Se aan 341 
5.10.2 ana cc ee, C V -—-—- m 342 
5.10.3 Signal Description............................ caesus E. 02. ET 342 
5.10.4 Function Description ......................... esee aae ene enn 342 
5.10.5 Control Registers.............................sssssuuuoo o A08. 089 342 
5.10.6 Application Notes.....................eeeeesceeeee page Be Eee 349 
5.11 System Timer er A Nee 350 
5.11.1 MI I———— Àu—À — — — 350 
5.11.2 Features... aiite ARR 350 
5.11.3 Signal Description............ i... 4... B eese 350 
5.11.4 Function Description .....Af.............9. W... aerea eneee 350 
5.11.5 Control Registers..........M............. 9... eese 351 
5.11.6 Application o C 353 
5.12 MCU elapiedlucutum P E-——————— 353 
5.12.1 JTAG Timing E... R e mrt e ect meo ete 354 
MICRO-CONTROLLER UNIT PERIPHERALS ...................... eese eene 355 
6.1 USB Device Interfaces... eene nennen emen 355 
6.1.1 ul Uwe qo -——————— Á— 355 
6.1.2 B. d TES MUERE 355 
6.1.3 S. HB. m ———ÓÁ— 356 
6.1.4 BUNCHQN Description .............:ceeceessccceeecseeceeeesceeeeeensensenesseeeeeeeseeseetensenes 357 
6.1.5 Control Registers... nennen nnne nere 358 
6.1.6 JUSJIcumiAmlucc—————— anA 411 
6.2 o cc os IDMIICHELCC m 413 
6.2.1 OVORVIOW m -— e ————— ————— ethene 413 
6.2.2 EID C m ———————————À 413 
6.2.3 IIS BB tego p 414 
6.2.4 Function BI-Tterjoli [o] EET 415 
6.2.5 Control Register "—— 418 
6.2.6 Application Notes... i n ert rot ier rece a ER aines 428 
6.3- SPI Interface... tete td efe ee ee tte PO eer Ee ee DESI Seu eee: 429 
6.3.1 OVEIVIOW M———ÓÁ——Á——ÁÁ—ÁÁ— 429 
6.3.2 gnis EE 429 
6.3.3 Signal: Description... iiri ER ECL Ee E bete desk tsp a 430 
6.3.4 Function Description cc 430 
6.3.5 Control Register Spite eaei pa i eai iaaii 435 
6.3.6 Application Notes.................sssssseeeeeneeennm eee enne emere 449 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


GR SPREADTRUM 


6.4 


6.5 


6.6 


6.7 


6.8 


6.9 


SC6820 Device Specification 


HWS and PCM Interface.................ssssssssssseseeeennnenen enne emere nennen 452 
6.4.1 ear m —————————— 452 
6.4.2 EIrüc Me ———s€—: 452 
6.4.3 Signal Description... reete ripae buc ith tren te ee Sue paie 452 
6.4.4 Function Description... ioci eerte nie apanapa 453 
6.4.5 erornice Batterie EM 458 
6.4.6 Application Notes .................seesessseeeeeeeneennn nennen rennen nnns 471 
eedem c necansctte dete a A T, 472 
6.5.1 al EE 472 
6.5.2 Features... ee rec ec re ER A 472 
6.5.3 Signal Pede. 473 
6.5.4 Function Description .......................eeeeseeeeeeeeeen que 473 
6.5.5 Control Registers ............... sees a: ntn enne 475 
6.5.6 Application Notes ..................eeeseseeeeeeeeeeeeeeee enne nnne nennen Dn enne 479 
Keypad Interface..................... esses le n e ele Eee 480 
6.6.1 ea ———À " A WX "'— 480 
6.6.2 RICO m 481 
6.6.3 Signal Description.................................. EF... esses 481 
6.6.4 Function Description ............................. MQ peer cece eeeeeseeeeeseeeeeeeen 483 
6.6.5 Control Registers ......................... 7.0988 098a 483 
6.6.6 Application Notes............. -$B eese 498 
6.6.7 Clock enable.................4f.............4. 9999... 498 
6.6.8 KPD configuration.........M&............ 1... 498 
Pulse Width Modulation(PWM).................. sss enne nemen eren nnne 498 
6.7.1 ea d ——————————— 498 
6.7.2 EILEEN M. mE 498 
6.7.3 SEBES io WEB AME 498 
6.7.4 Function Description .............2.ceccecccceceeeeeeececeeeeceeeeeeeeeeeeaeeeeeeeeeeeeenennaneees 499 
6.7.5 onn ul Set 500 
6.7.6 Lope OINEN DENMEMMM—-—-—-- m 503 
egere M um m 504 
6.8.1 (VONBOW ... cecus cceperunt E ent pa Dex aerae tx ehe ch dee cS rose EE rae E rne RRET 504 
6.8.2 gR C" Dr "—MÁÁ——————Ó—— J— 504 
6.8.3 BLINCHION: DESCHIPTION RR 505 
6.8.4 Control REGISIOTS EE 505 
6.8.5 Application: Notes.....2cc.cecouceitscctteeaticcvdssadteasctesccoddssaddennedesontetcernenenitenite 512 
| (85 DER 512 
6.9.1 e ——————————( 512 
6.9.2 gIggccsp ER 513 
6.9.3 Function Description... iic eet eiie ce a edn 513 
6.9.4 Control Registers rc 514 
6.9.5 Application Notessa nennen nennen nnnm 532 
Auxiliary ADC ............ esses eene nennen nnne enne nene terne nnne nennen 532 
6.10.1 or ——————— Á——Ó——————————————MÁ—! 532 
6.10.2 EIU cfe 533 
6.10.3 Signal Description... coser iecit ete irte ap 533 
6.10.4 Fünctionm Description... cte cte etri rera ten Que ie und 533 
6.10.5 Control Registers ............... eese 535 
Spreadtrum Communications, Inc., Confidential and Proprietary 7 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


EP SPREADTRUM SC6820 Device Specification 


6.10.6 Application Notes.................ssssssseeseeeeenen menn nennen emere nre 540 

6.11 Touch Pannel Controller (TPC) ..................sssssssssesseneeennnnnee 541 
6.11.1 [o c ————— —————— 541 
6.11.2 i2: mL —— —————— M — 541 
6.11.3 Signal Description.. c 542 
6.11.4 FUNCTION: Description .....acaiie coacti ere the De saei deeem ccr e bu uar 542 
6.11.5 Control ReQiSters ......... cece ecesseeeeeeneeeeeeeeeeeeeeseaaeeeeeeeeeeeeeeeneaeeeenseeeeeeee 545 
6.11.6 Application Notes................ sess eene emere nennen 555 

6.12 SIM Gard aur cmm ES 556 
6.12.1 up PC —-——————— S üÓ 556 
6.12.2 Fatura S IB —————MÉÉÁÉÀ1 556 
6.12.3 Signal Description........................eseeeeecsee qe Eee 557 
6.12.4 Function Description .....................seeeeeee cese nnne Dn nre ndn 558 
6.12.5 Control Registers.................... eese ll eee 563 
6.12.6 Application Notes......................eeeeseeer rne ep ee 575 

6.13 SDIO Host Controller ............................... suse 8.08 00e. 576 
6.13.1 e. E——— C MOM eceesatae Danette 576 
6.13.2 Features... eae tal ei Nes 576 
6.13.3 Signal Description................................ 9. eese 576 
6.13.4 Function Description .....................4, 598 598... 577 
6.13.5 Control Registers............. dt... eese 578 

6.14 SDIO slave Controller ...................eeeees eee Insee 606 
6.14.1 psc OEA E E E E dtl acdvaraidese ates 606 
6.14.2 REUE, Uu E E E T 606 
6.14.3 Signal Description... nennen 607 
6.14.4 Function Description ...2............::cecccceceeeeeeceeeeeeeceeeeeeceeeeeeaeeeceeeeeetenenneaeeess 607 
6.14.5 euni MICI c CK" d 614 
6.14.6 Application Notes..................essssseeeeeeeeeeenenneneenn eene meme nnne 642 

6.15 PUSS a: x — EE 644 
6.15.1 [o uu VEMA, E—-————————— dned 644 
6.15.2 RE Wh 4A —————— eas 645 
6.15.3 eln. BEd ee] a m ———————— 645 
6.15.4 Function Description ..................... essen 645 
6.15.5 pontrol Registar Sisner a iian ia aa at 646 
6.15.6 Application Notes... neo ecce ctu duni ae tuc en ru b incest 657 
LIU. aP um "Xdu:lbEugIIS a 663 
d. WU AME QS Um 663 
7.1.1 OVEN VICW xs dccettenc a UAI ELLE LI LEE 663 

7.1.2 gu A S 663 

7.1.3 Signal DeSeriptiOM m"—E——— 664 

7.1.4 Function Description .................... eese 669 

7.1.5 Control Flegisters:.......... iu rid EE eo D RES ERE Fe Ree a Ra Din 674 

7.1.6 Application Notes: rto n sert te rie tern Ee E ER E E euren 719 

T2. .Botatlonizu nu etes p ere a oru oap nns Antanas eese odo zoe deo ebat 726 
7.2.1 OV6OrVIeW aaa he eMe ioca Po fubiseer Ebo MAU salted Cose at aeet cel tu nda Sot eost ausus 726 

7.2.2 F@AtUreS A 726 

7.2.8 Signal D@SCriPtion....... eee ee naenin seas enaa aeia eiai deiina 726 

7.2.4 Function Description 20.2.0... eeeceesesneeeeceeneeeeeeeneeeeseesneeeeseneeeersneeeereeneees 727 
Spreadtrum Communications, Inc., Confidential and Proprietary 8 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar dianantiniia thia neadiint udthard natinn 


EP SPREADTRUM SC6820 Device Specification 


7.2.5 Control Registers................sssssssssseseeeee eene enne enne 730 

7.2.6 Application Notos —— 743 

LB E H B E E E E A E E E E E 743 
7.3.1 II ———————————— —— 743 

7.3.2 EIAUICDIM c ———— M 743 

7.3.8 SII A BB goce ——ÉÁ—— 746 

7.3.4 Function Description .....................seeessseseeeenenen emen 747 

7.3.5 Control Registers................ssssssssseeeeen nennen emen eere ennt 756 

7.3.6 Application Notes .........:.. ciencia ences ieii aiian nene Dee a 799 

"e EC EX es 801 
7.4.1 er" —————————ÉÉEHÓ, 801 

7.4.2 Pixel processor features......................cseeeeseeeeeeeen eene denne 801 

7.4.8 Geometry processor features .................ssssseseseeeeeeet enn 802 

7.4.4 Level 2 cache controller features......................esenernnn 802 

7.4.5 uu UE EE EU. e 802 

7.4.6 uL ————— MÀ " AQ wi m 803 
AUDIO SUBSYSTEM.......:..-- roter rrr - me ie oc eres 804 
AME uU s GM. Wb quM 804 
GR MER IT MUI I E aa a RE 806 
8.3 Audio Codec Path Details .........................ee eese eene eene 806 
8.3.1 ADC Path ...................... A OY 806 

8.3.2 DAG Path pm IM Wa. d cadets 808 

8.3.3 Analog Line-in Path 2...) ck... essences cesseceeceesneeeesesneeeeresnneeerseseeeeesesneeters 810 

8.3.4 Mixer Path ....................... 9998"... 810 

8.3.5 Output Branch Degegiption ............ cc ceecceeeeesceeeeeseeeeeeeeeeeeeeeseneenessenseneesee 811 

8.4 12S Serial Interface MEM" MD. EE—————————— —X 812 
8.4.1 General Featüres...........ceesesesseseeeeeeeeeeeneee nennen nennen nennen nennen 812 

8.4.2 PIMEUDC-NDU (m S— 813 

8.4.3 125S Mode "l[pe dT — 814 

8:5. VBC-Intertace di WONP fre 815 
8.5.1 OWL CW du ——— € 815 

8.5.2 CO aM 816 

8.5.3 IC BB eg — — 816 

8.5.4 Bunction Description ———————— na 816 

8.5.5 Control Fl&gisters. ........::. oii eei n Lag i ie aaaea 826 

8.6 > Audio Codec Control Registers «2.0.0... esseccecessneceesesnceeeresseeeeceesnaeeecesneeeersneeeeeseeees 885 
8.6.1 MINI ———w————SXG———— 886 

8.6.2 lig ——— —— 888 

8.6.3 imu ———€———S 889 

8.6.4 eeu ———— 891 

8.6.5 NB CGR2. igiene n onan eee te Poo eset ede m es n defe 892 

8.6.6 VB PMR Ioi iint te peus ee eoa 894 

8.6.7 VB PMB2. ioi ior e nep on tee eet eie dee 895 

8.6.8 lae "cm 897 

8.6.9 glue ———————Á— 899 
8.6.10 VB:IERL s aii iaces E oe egest en dick dQre de Sues aie een dea e dE stu cd U ecd Oddo 901 
8.6.11 :xscnim—————————————————— 904 
8.6.12 mecnm ————————— 904 
Spreadtrum Communications, Inc., Confidential and Proprietary 9 of 1011 


This document contains information on a product under development. 


[T 


EP SPREADTRUM SC6820 Device Specification 


8.6.13 NBs GR a dence nn 905 

8.6.14 VB- CGPS osorioi eatea Soia aai aa iaaa acdtebasccnadedd 906 

8.6.15 Xecoóome—————— 907 

8.6.16 M-Xecri vem 908 

8.6.17 MN Lupe 909 

8.6.18 NV Bi TPS iode e ata esed ma edet ded IE 911 

8.7 Application Note.................sssssseseseeeeneeenneenen een nennen emere en terr rennen enne 912 

8.7.1 ARM Control Mode .................sseeeeeeeenen enne eene enne nenn 912 

8.7.2 DSP. Control Mode... tne eniin beu rn tee cod 913 

8.7.3 DMA Controlling Mode..................... sese eene 914 

9 POWER: MANAGEMENT- —————————————áà. 917 
gT M a aaa a e i 6S v 917 

9.2 LDO and DC-DC...................eeeeseeseeeeseeeeee einen nennen trennen nnne a a os 919 
CEMETERY di. mean 938 

9.3.1 Charging Process ........................eeeseseeee de aaa 939 

9.3.2 Programming Charge Current.................. essen 940 

9.3.3 Charge Standby.....................leeeeseeeese essc ERR er nennen nnne 940 

9.3.4 Recharge Control....................... esses eene tenere 940 

9.3.5 Software Over Current Protection .....................eseeee 940 

9.4 LCD Backlight LED Driver................................ Af... 0988.99. 940 

9.5 Keypad Backlight LED Driver ...............45 eere eee nme 942 

9:6  . Vibrator Driver .... Ee erento xen 943 

cf” MUN EO n CI BEER 945 

CEDE e o np 947 

9:9:  Band-Gap aarretta "--— —————— m 947 

9.10 Power Control MEM Eh uu" 947 
9.10.1 Power doiliy cero WEM 947 

9.10.2 Power on Sequence.................eeesseeessseeeeee eene eene nennen nennen 950 

9.10.3 RICO. eh AC ————À 951 

9.10.4 Clock stable sequence ..............eeeseeeseeeceeseeneeeecesneeeeeesaeecesseaneneeteaneeeereees 952 

10 ANALOG CONTROL ‘REGISTERG. ——— 953 
10.1 k. s COISPON I €—— 953 
UP os Uh MMM— 953 

APPENDIX e ES net 1007 
Acronyms and Abbreviations. ............2:.:ccccccceeceeececeeceeeeeeecescaneaee senses nennen rnnt en nenne nennenn nnns 1007 

V.1.0 Spreaatrum Communications, Inc., Confidential and Proprietary 10 of 1011 


This document contains information on a product under development. 


[T 


1.1 


EAR SPREADTRUM SC6820 Device Specification 


1 System Overview 


SC6820 is a GSM/GPRS/EDGE baseband (BB) chip for mobile devices, and it also 
integrated a lot of multimedia accelerators and 3D graphic engine to develop rich 
multimedia applications. This document specifies the functions and features of SC6820. 


General Description 
SC6820 is a highly integrated mixed signal baseband processor for 
GSM/GPRS/EDGE applications. It consists with support of specially optimized 
architecture and many dedicate accelerators. SC6820 can achieve high performance 
and low power for a lot of applications. Proprietary architectures and algorithms were 
developed for low power ASIC design and power management. Unique techniques 
are used for noise/offset calibration and cancellation. Overall, SC6820 presents a 
revolutionary platform for mobile devices. 


Platform 

SC6820 is capable of running the ARM? Cortex A5™ 32-bit RISC processor at up to 
1GHz, thus providing fast data processing capabilities. The high clock frequency, 
separate code and data caches are included to improve the overall system efficiency. 
For large amount of data transfer, high performance DMA (Direct Memory Access) 
with hardware flow control is implemented, which greatly enhance the data movement 
efficiency with reducing MCU and DSP processing load. 

Targeted as a high performance platform for mobile applications, Unique ID (UID) and 


secure boot are also provided to prevent unauthorized porting of the software load 
and fulfill other applications. 


External Memory 

SC6820 supports mobile DDR/SDR-SDRAM, Nand flash. The external memory 
interface is designed for 1.8V I/O voltage. The driving strength is configurable for 
signal integrity adjustment. 


Multi-media 

SC6820 integrated digital still camera processor, H.264 decoder and 
MPEG4/H.263/JPEG codec engines. The multi-media subsystem provides a 
connection to up to 2 CMOS image sensors. With its high performance application 
platform. 


SC6820 utilizes high resolution DAC, digital audio, and audio synthesis technology to 
provide superior audio features for all future multi-media needs. 


Furthermore, a dedicated LCDC controller enables MCU interface to 8/9/16/18/24 bit 
LCM panels, which provides much better configurability for multi-media products. 


Peripherals and connectivity interface 

SC6820 incorporates myriads of advanced peripherals for different applications. It 
supports 3 UART, 2 IIS/PCM, 2 SPI, Keypad controller, 2 SIM controller, 4 PWM, 4 
C, USB2.0, 2 SDIO, Touch Panel controller, and General Purpose Programmable 
l/'Os(GPIO). These interfaces provide SC6820 users with the highest degree of 
flexibility in implementing solutions suitable for the targeted application. 
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Radio 

SC6820 integrates a mixed-signal baseband front-end in order to provide a 
well-organized radio interface with flexibility for efficient customization. The front-end 
contains gain and offset calibration mechanisms, and filters with programmable 
coefficients for comprehensive compatibility control on RF modules. 


The RF interface also consists of the following parts: 


e An RF power amplifier control, which controls the timing of an RF power 
amplifier ON/OFF as well as its output power. 

e An RF serial port, which is used to program control registers inside the RF 
module. 


e RF parallel controls, which form a group of control signals to control the 
ON/OFF of the RF active components and passive couplers/switches. 


Audio 
SC6820 audio interface integrates D/A and A/D converters for Voice band, it also 
provides stereo input and analog MUX. 


Power Management 

With 2 DCDC and 22 LDO on chip ,SC6820 offers various low-power features to help 
reduce system power consumption. These features include deep sleep(standby 
mode), ARM system sleep, DSP system sleep, ARM processor sleep mode, DSP 
processor sleep mode, power down mode for individual peripheral etc. The advanced 
low leakage CMOS process which SC6820 adopted provide and overall low leakage 
solution. 


Package 
SC6820 is offered in a 18 mm x 13 mm x 1.4 mm 454 ball, 0.5 mm ball pitch LFBGA 
package 


1.2 SC6820 Features 


1.2.1 


SC6820 is Spreadtrum's 3rd-generation GSM/GPRS/EDGE ASIC solution chip. It 
inherits most of the features from SC6820 series with performance improvement and 
feature enhancement. 


General Features 


e With ARMO Cortex" A5 @ 1GHz, 32 bits DDR (9 400MHz, embedded 
Graphics and multimedia accelerators. The overall system performance of 
processor, graphics engine, DDR interface have been well organized, so 
SC6820 completes the AP requirements of prevalent Android phone 


e mixed signal baseband processor for GSM/GPRS/EDGE applications 
* Low power and high-performance device of mixed signal CMOS technology 


e External supply voltages: battery 3.6 V(typical),optional backup battery 
3.0V (typical) 

e Internal supply voltages: analog 3.0V or 3.3V, digital I/O 2.85V or 1.8V(typical), 
digital core 1.1V(typical) and RTC power supply 1.8V (typical) 


e Integrated power management, voice band, audio band, and base band 
analog front ends 
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1.2.2 


Platform Features 
MCU subsystem 


Note: 


ARM6G Cortex™ A5 32-bit RISC processor, up to 1G Hz 

32 KB L1 I-cache and 32 KB L1 D-cache 

256KB L2 Cache 

32 KB dedicate on-chip SRAM 

10 KB on-chip SRAM shared with DCAM (Digital Camera module) 


High performance multi-layer AHB-Lite bus system and low power APB 
system 


24KB on-chip ROM for laboratory or factory programming and system boot 
Support boot from NAND, USB or UART 

Support memory re-mapping mechanism 

Dedicate DMA with 32 logical request channels 


Two general purpose RTC timers for task schedule and system timing 
recording 


One system timer with 1 ms counting scale 

Watchdog timer for system crash recovery 

4 bus monitors for MCU system debug or performance analysis 
JTAG port for in-circuit emulation 

Support UID and secure boot 


ARMO Cortex™ A5is a registered trademark of Advanced RISC Machines 
Limited. 


Graphics subsystem 
Integrate Mali-300 GPU, a hardware accelerator for 2D and 3D graphics systems, 
consisits of 


A Pixel Processor (PP) 

a Geometry Processor(GP) 

a Level 2 Cache Controller(L2) 

a Memory Management Unit (MMU) for each GP and PP included in the GPU 


External memory interface 


Curl iA ennanian tha rimi ta nahanna ar inni thin meii 


Support NAND flash, mobile DDR/SDR-SDRAM 


Two external memory controllers: NAND controller and External Memory 
Controller (EMC), supporting the following memory combinations: 


° NAND + DDR/SDR-SDRAM 
NAND flash is supported by NAND controller, with the following features: 
° Support 8 bit and 16 bit devices 
° Support 1.8 V and 3.0 V devices 
° Support hardware ECC generation up to 24 bits 
° Support small page (512 bytes) and large page (up to 8K bytes) 
° For small page device, support 4 consecutive memory read/write, and 
for large page, only support single page operation 
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e SDR/DDR SDRAM are supported by External Memory Controller, with the 
features list below: 


Support only 1.8 V devices 

Support up to 2G bits with single CS 

° SDRAM support 16 bit and 32 bit devices 
Support up to 2 chip select channels (2 CS) 
Support up to 512M byte devices 


Memory clock is optional to clk emc/2 or clk emc/4 (clk emc is the 
ENC controller clock, 


Peripheral and connectivity interfaces 
e Support 4 SIM cards and both 1.8 V or 3.0 V devices 
e Support SDIO 2.0 
e Support USB 2.0 High speed 
e Three UARTs 


e Two SPI, support both master and slave, support 3-wire SPI, 4-wire SPI and 
synchronous SPI 


e Two IIS and PCM, for audio codec connection 

e Support 8-column x 8-row keypad with internal pull-up resistors 
e Four I2C interface 

e More than 100 GPIO pins 

e Four PWM outputs 

e Four 10-bit ADC input 

e ETM port 


1.2.3 Modem Features 


Implementation 


° Signal processing for modem functions is mainly implemented in 
CEVA DSP sub-system 


e System timing 


° For GSM/GPRS/EDGE, recommend use a low swing 26 MHz master 
clock input. 


Time tracking in power saving mode 
e 16general RFCTL wires for RF chip or antenna control 
e 1 dedicate SPI ports for BB-RF chip communication 
e 10-bit D/A converter with programmable gain 
Note: 
e CEVAX® is a registered trademark of CEVA, Inc. 


o 


GSM/GPRS/EDGE baseband 


e Compatible with GSM/GPRS/EDGE Release 1999, GSM850,GSM900, 
DCS1800, and PCS1900 recommendations 


e Complete in-phase and quadrature (I/Q) component interface between the 
Digital Signal Processor (DSP) and RF module 


e EGPRS class12, typeB (MCS1-9 in downlink and MCS1-9 in uplink) 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 14 of 1011 


This document contains information on a product under development. 
astha 


Onrandinim eananian tha vinht ta nahanna ar dianantiniia thia neadiint 4 nntinan 


EAR SPREADTRUM SC6820 Device Specification 


Cryptographic Algorithms: (A5/1 ,A5/2 and A5/3, GEA 1,GEA 2 and GEA3 
algorithms) 


Voice and modem codec 


Audio signal conversion between microphone/earphone and DSP 
Second set converters for auxiliary microphone/speaker 

Stereo audio output 

Integrated microphone bias 

Integrated Class A/B or Class D 


Quad vocoders for adaptive multi-rate (AMR), enhanced full rate (EFR), half 
rate(HR), and full rate (FR) 


Dial tone generation 

Voice memo 

Noise reduction 

Echo suppression/echo cancellation 

Digital sidetone generator with programmable gain 
Voice power amplifier with programmable gain 


1.2.4 Power Management Features 


Integrated two DC-DC and 25 low dropout regulators (LDOs), supplying power 
for internal chip or external devices. All such DC-DC and LDOs can be 
powered down and up with software management. 


Support standby mode with small deep-sleep current 


Integrated Li-ion battery charger, support charging from USB or external 
adaptor. The charger voltage can be measured with auxiliary ADC. 


1.2.5 Multi-media Features 
LCD display 


Integrated LCD controller (LCDC), support 2 chip select: LCD CS0 and 
LCD CS1 


Support MCU interface 


Support dua! display panels: use LCD CS1 to connect sub-panel, and 
LCD CSO to connect main display panel 


Support 8/9/16/18/24 bit LCM interfaces 

Support LCM format RGB565 and RGB666 and RGB888 

Typical image sizes: QCIF, QVGA,WQVGA, CIF, VGA,WVGA, FWVGA 
Support hardware display rotation 


Image signal processor 


Curl iA ennanian tha rimi ta nahanna ar inni thin meii 


Support image sensor sizes up to 5M pixels 

Support image sensor data YUV422 format and JPEG format 
Support scaling down/up function, scaling factor from 1/4 to 2 
Support hardware rotation 


Support JPEG decoder baseline profile, as defined in ISO/IEC 10918-1, with 
sizes up to 8M pixels, and color format YUV444, YUVA22/YUV422R, YUV420, 
YUV441 /YUV411R or gray scale. 
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Support JPEG encoder baseline profile, as defined in ISO/IEC 10918-1, with 
sizes up to 8M pixels, and color format YUV422 or YUV420 


Support PNG,GIF decoder 


Video codec 


Support H264 decoder compliant with ITU-T H.264 baseline profile, D1 30 fps 
Support H263 decoder, compliant with ITU H.263 profile 0. D1 30fps. 
Support H263 encoder compliant with ITU H.263 baseline profile CIF 30fps 


Support MPEG4 decoder compliant with ISO/IEC 14496-2 (MPEG4 Part 2 
2001) @ simple profile, D1 30 fps 


Support MPEG4 encoder compliant with ISO/IEC 14496-2 (MPEG4 Part 2 
2001) @ simple profile, D1 15fps 


Audio codec 


Wavetable synthesis up to 64 tones 
Support AAC/AAC+ decoding, 

PCM record and playback 

Digital audio playback 


MPEG! audio layer3, MPEG2 low sampling rate extension layer3, MPEG 2.5 
layer3 


MIDI 
AMR-NB 
DRA 
WMA 


1.3 Applications 


SC6820 provides a single-chip baseband solution for GSM/GPRS/EDGE dual-mode 
wireless telephone handsets and data modems conforming to the GSM/GPRS (Release 
1999, GSM850, GSM900, DCS1800 and PCS1900, quad-band). 
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Figure 1-1 A typical application diagram of SC6820 
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1.4 Chip Architecture 


SC6820 Device Specification 


Figure 1-2 shows the chip-level functional block diagram of SC6820. This chip architecture 
is based on two processor subsystems, an MCU and a DSP, and other functional blocks 

are connected to one or both of the buses and provide various hardware accelerations and 
interfaces to other components in the system. 
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Figure 1-2 SC6820 chip-level functional block diagram 
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2 Package Information 


Plastic-encapsulated surface mount packages are sensitive to damage induced by 
absorbed moisture and temperature. ALL the SC6820 chips are MSL 3, which had 
been marked on the label for every package. 


2.1 Top Marking Definition 


SC683820 


SPREADTRUM” 


SC6820 
XX-XX- XXXXXX.XX 


YYWW L~~ Product name 
© 07 


Figure 2-1 Top marking definition 
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2.2 LFBGA Pinout 
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Figure 2-2 454-ball LFBGA pinout 
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2.3 Package Outline 
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Figure 2-3 Package outline 
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Figure 2-4 Package parameters 
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2.4 Reflow Profile 


00.0 120.0 240 0 360.0 
Time (s) 


Figure 2-5 Reflow profile 


Note: 
1. Recommended reflow profile for lead-free solder paste 
° Ramp at 1-2°C per second to 245+/-5°C 
° Dwell at 235°C for 10 seconds 
° Dwell at 217°C for 30~60s 
° Total reflow time is about 220-270 s 
° Cold down ramp < 4°C/s 
2. Recommended solder paste type 
° SnAgCu solder paste 
° . Metal contents should be about 88.5% 
3. Recommended parameter for stencil making 
° Metal mask thickness: 5 mils 
° Opening area ratio: 100% 
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3 Pin Information 


3.1.1 Pin symbol descriptions 
The following table explains the symbols used in the pin lists. 


Table 3-1 Definition of pin symbols 


[Fess [Symbol [Wmewessbuo — —  — — — — ] 
CO poama ooo 
[ o [possa SSS 

1/0 


Digital bi-directional pin 


V/O/T Digital bi-directional pin with tri-state option 


Power pin, input from external power supply 


Power pin, input from external or floating to use internal LDO 
power supply 


PO Power pin, output for external devices 
G Ground pin 


Pin » 
Value OH Output “1 
OL Output “0” 


Power supply for core and ARM, the internal power source are 
/VDD1P2 | DCDC for CORE and DCDC for ARM 
VIO 


NIO_1 
NIO_2 


VMEM Power supply for SRAM/SDRAM memories, the internal power 
Power source is VDDMEM 
VCAM Power supply for Digital Camera, the internal power source is 
VDDCARMO or VDDCARM1 or VDDCARMA 
VNF Power supply for NAND flash and LCM, the internal power source 
is VDD28 or VDD18 


Power supply for I/O, the internal power source is VDD18 or 
VDD28 


VSIMO 
/VSIM1 
/NSIM2 


Power supply for SIM card 0 1 2 3, the internal power source are 
LDO SIMOLDO SIM1 LDO SIM2 and LDO_SIM3 
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| Field | Symbol Type Description 
A 


VDDRFO | Power supply for RF , the internal power source are 
/VDDRF1_ | VDDRFO/VDDRF1 


VDDRTC | Power supply for RTC 


VDDUSB | Power supply for USB 
VDD25 Power supply for PLL and Efuse 


VSD Power supply for SD card , the internal power source is VDDSDO 
or VDDSD1 


Analog base-band RX/TX power supply, the internal power 
AVBDBB source is AVDDBB 


Analog voice-band power supply , the internal power source is 
AVDDVB AVDDVB 


VDDWIFO 
/VDDWIF1 


VDD A Supply for 26MHz buffer and pLL 


Power supply for external Wif or other application 


3.1.2 Pin List 
Table 3-2 Pin List 


Ball | Pin Type Default At Reset | After Reset Descrption 
Direction 


Clock & Reset Interface (3 Pins) 


SPBC2 24X XIL EN VIO 2 External 
"u^ ie-0, oe-1, 1 Crystal 
BE Enable 
SPBC2 24X S CHIP RSTN = 
20 le=1, oe=0 
SPSOS2 24X H PBINT = 
20 le=1, oe=0 


Production Test Interface (1 Pins) 


[eee EF a 
EME yc PD ee ee 
E ert 


GPIO interface (10 Pins) 


SPBC2 24X GPIO135 VIO 1 | je 0, 

oe=1, 0 ie=1, oe=0 
SPBC2 24X GPIO136 VIO 1 | je- 0, 

oe=1, 0 ie=1, oe=0 
SPBC2 24X GPIO137 yo VIO 1 | je- 0, 

oe=1, 0 ie=1, oe=0 
SPBC2 24X GPIO138 VIO 1 | ie 0, 

oe=1, 0 ie=1, oe=0 


SPBC2 24X GPIO139 VIO 1 
SPBC2 24X GPIO140 VIO 1 
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Ball | Pin Type Default At Reset | After Reset Descrption 
Direction 


pd fee | G 1 


SPBC2 24X GPIO141 VO VIO 2 | je-o0 . 

Rmo em m mim. mm 
SPBC2 24X GPIO142 VIO 2 | je-o0 ] 

e pmem em m mms em 1T 
SPBC2 24X GPIO143 VIO 2 | je-o0 . 

mme qmm [e mes em XN 
SPBC2 24X GPIO144 VIO 2 | je-o0 . 

iiia a a 3 REN 


SIMO Interface (3 Pins) 


SPCBC2 24X SIMCLKO EE ie=0, 
oe=1, 0 ie=0, oe=1, 0 


SPSBC2 24X SIMDAO IE VSIMO =1, 
ie=1, oe=0, wou 
SPCBC2 24X SIMRSTO VSIMO | je-o0 
offi 0 ie=0, oe=1, 0 


SIM1 Interface (3 Pins) 


AD5 | SPCBC2 24X SIMCLK1 VSIM1 | je-o0 . 
gi 0 ie=0, oe=1, 0 
SPSBC2 24X SIMDA1 VO/T VSIM1 =1, 
ie=1, oe=0, wou 


SPCBC2 24X 
ie=0, oe=1, 0 


SIM2 Interface (3 Pins) 


AA3 SPCBC2 24X SIMCLK2 VSIM2 | je-o0 l 
obi 0 ie=0, oe=1, 0 


W3 SPSBC2 24X SIMDA2 O/T VSIM2 | ia- 
=0, ie=1, oe=0, wou 
Y3 SPCBC2_24X SIMRST2 VSIM2 | je-o0 . 
usd 0 ie=0, oe=1, 0 


SIM3 Interface (3 Pins) 


SPCBC2 24X SIMCLK3 VSIMS | ie 0, 
06-1, 0 ie=0, oe=1, 0 


SPSBC2 24X SIMDA3 
ie=1, oe=0, wou 


Y5 SPCBC2_24X SIMRST3 
ie=0, oe=1, 0 


SDIO Interface (7 Pins) 


SPCBC2 24X SDO CLK 
ie=0, oe=1, 0 


SPCBC2 24X SD CMD 
ie=1, oe=0,wpu 


SPCBC2 24X SD D[0] ioci 0 
ie=1, oe=0,wpu 
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Ball | Pin Type MET At Reset | After Reset Descrption 
EE 
SPCBC2 24X SD D[1] VO/T = . 
n ie=1, oe=0,wpu 
SPCBC2 24X SD_D[2] VO/T E 
zs ie=1, oe=0,wpu 
AA16 | SPCBC2 24X SD. D[3] VO/T ie=1 . 
oe-0 wpu ie=1, oe=0,wpu 
AC17 | SPCBC2 24X SD1 CLK VO/T VSD ie-0 ; 
esc 0 ie=0, oe=1, 0 


SDIO2 Interface (6 Pins) 


|SDIOZInterface (Pins) 
Y16 SPCBC2 24X SD2 CLK O/T VSD2 | je-0 . 

mem [em m mme MEA 
AD18 | SPCBC2 24X SD2_CMD O/T VSD2 | ie-1 ; 

mpm em [er mim eme | 
AC18 | SPCBC2 24X SD2 D[0] O/T VSD2 | ie-1 ; 

dee em bled E m 
Y17 SPCBC2_24X SD2 D[1] O/T VSD2 | ie-4 : 

meme em qm ed =" 
AD17 | SPCBC2 24X SD2 D[2] O/T VSD2 | je=4 

Pelee ee rh ule | 


SPCBC2 24X 


ie=1, oe=0,wpu 


d Interface (16 Pins) 


eee ee ee eee ee ee 
Pe ey «ea 
KALC oe, Se eue [1| 
el reer a i r —ber—re = | 


V8 SPCBC2 24X | YOUNG | [oT [Vt 1 | ie= oe=0 | oe- | ie= oe=0 | | ie=oe=0 | | oe= | ie=oe=0 | | 


U11 | SPCBC2 24X Eu a Er wo espe | See 
sr FREER [emm — [or [ver B] Mema fen NN RR 
V12 [vig |SPCBC2 24X | | 24X | KEYIN — || PH] 1 


mbn m 24K Mic MEN Rd 1 E 
ie=1, oe=0, wou 


SPCBC2_24X KEYIN[4] VIO 1 | iezoe-0 | ie=1, 06-0, wpu 
SPCBC2 24X KEYIN[5] VIO 3 | ie=0e-0 | ie=1, 050, wou 


SPI Interface (5 Pins) 


SPBC2 24X SPI DI 
ie=1, oe=0,wpu 


SPBC2_24X SPI_CLK a eh oe-1, 0 
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Direction 


Eoo S Po [| | J0e0 |.  [ — | 


SPBC2 24X SPI DO VO VIO 1 ie-0, . 
Y10 0e-1,0 ie=0, oe=1, 0 
SPBC2 24X SPI CSNO O/T VIO 1 | je-o0 
Y9 } ie=0, oe=1, 1 
oe=1, 1 
SPBC2 24X SPI CSN1 O/T VIO 1 | je-o0 
AMO oei 1 ie=0, oe=1, 1 


JTAG Interface (5 Pins) 


SPCBC2 24X MTDO O/T VIO 2 | je-o0 
F19 oe! 0 ie=0, oe=1, 0 


SPCBC2 24X 
ie=1, oe=0, wou 


SPCBC2 24X 
ie=1, oe=0, wou 


SPCBC2 24X 
ie=1, oe=0, wou 


SPCBC2 24X MTRST N 
H18 ie=1, oe=0, wpd 


UARTO Interface (4 Pins) 


F16 SPCBC2 24X UOTXD VIO 2 | je-o0 . 
sd 1 ie=0, oe=1, 1 
A15 SPCBC2 24X UORXD VIO 2 
ie=1, oe=0, wou 


C16 | SPCBC2 24X UOCTS VIO 2 
ie=1, oe=0, wou 
E16 | SPCBC2 24X UORTS VIO 2 | je-o0 : 
oos 1 ie=0, oe=1, 1 


UART1 Interface (2 Pins) 


C15 | SPCBC2 24X U1TXD un VIO 2 
H16 | SPCBC2 24X U1RXD VIO 2 
ie=1, oe=0, wou 


UART2 Interface (2 Pins) 
PCBC2 24X 


ie-0, oe=1, 1 


SPCBC2 24X 
ie=1, oe=0, wou 


LCD Interface (31 Pins) 


pe; [ssa ^ quecmn [9 eo Tenet [| 
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oo [o | [eeh! | »— jJ | 


IE PINIPRCUNENS |. 24X LCD RSTN VLCD | je- 0, 
oe=1, 0 ie=0, oe=1, 1 
SPCBC2 24X LCD CD VLCD | je- 0, 
oe=1, 0 ie=0, oe=1, 0 
SPCBC2 24 X LCD D[0] VLCD pe 
AC9 4 ie=1, oe=0 
SPCBC2 24X LCD D[1] VLCD | je- 1, 
oe=0 ie=1, oe=0 
SPCBC2 24X LCD D[2] VLCD = ; 
Ò ie=1, oe=0 
SPCBC2 24X LCD D[S3] VLCD = 
: ie=1, oe=0 
SPCBC2 24X LCD D[4] VLCD | je- 1, 
nee 0 ie=1, oe=0 
SPCBC2 24X LCD D[5] VLCD | ie in 
AC10 of 0 ie=1, oe=0 
SPCBC2 24X LCD D[6] yo VLCD | ie 1, 
AD10 oe-0 ie=1, oe=0 
SPCBC2 24X LCD D[7] VO VLCD | je- 1, 
AE10 " 4 0 ie=1, oe=0 
AC11 | SPCBC2 24X LCD D[8] yo VLCD | je- 1, 
oe=0 ie=1, oe=0 
SPCBC2 24X LCD WRN VLCD 2 
wae ie-0, oe=1,1 
SPCBC2 24X LCD RDN VLCD * 
=i, ie=0, oe=1,1 
SPCBC2 24X LCD CSNO VLCD | je- 0, 
AE11 oe=1,1 ie-0, oe=1,1 
SPCBC2 24X LCD D[9] VLCD | je- 1, 
Y11 ae 0 ie=1, oe=0 
SPCBC2 24X LCD. D[10] yo VLCD | je- 1, 
AC12 us 0 ie=1, oe=0 


AD12 ie=1, oe=0 
oe= 2-0 
~ C)" ii m i ECCE 
AE12 ie=1, oe=0 
oe= 2-0 
LCD D[13] 


SPCBC2 24X VLCD | ie-1, 
0e-0 
SPCBC2 24X LCD D[14] VLCD ie=1, 
oe=0 
SPCBC2 24X LCD D[15] VLCD ie=1, 
oe=0 


SPCBC2 24X LCD D[16] VLCD | je- 1, 

AC13 ie=1, oe=0 
oe= 0 
SPCBC2 24X LCD D[17] VLCD | je- 1, 

AE13 pes 0 ie=1, oe=0 


Eee ee | 


ie=1, oe=0 


ie=1, oe=0 


ie=1, oe=0 
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GR SPREADTRUM 


SPCBC2 24X 


SPCBC2 24X LCD D[22] 
AD14 


SPCBC2 24X LCD D[23] 


LCD D[21] 


SC6820 Device Specification 


Default At Reset | After Reset Descrption 
eee 
oho 
i e 2 ie=1, oe=0 


VLCD | ie- 


1, 
ES 


oez 
VLCD | je- 


1, 
FEDES 


yo 
oe- 


VLCD | je- 1, 
oe=0 ie=1, oe=0 


ie=1, oe=0 


SPCBC2 24X LCD FMARK 


Nand Interface (24 Pins) 


SPBC2 24X NFWPN 
AC19 


ie=1, oe=0, wou 


VLCD = 
VLCD | je 
VNF ie-0, . 

BF SN vo em ° 


ie=1, oe=0, wou 


SPBC2 24X 


SPCBC2 24X NFRB 
NFCLE 


SPBC2 24X NFALE 


SPBC2 24X NFCENO 
AD19 
VNF ie- 


SPBC2 24X NFCEN1 


AE20 


SPBC2 24X NFREN 
AD20 

SPBC2 24X NFWEN 
AC20 


SPBC2 24X NFD[0] 
SPBC2_24X NFD[1] 


nre: ii jas : 


PN is. oe | 
JEN [ee | | 


VNF ie- 
VNF ie= 


ie=1, oe=0 


SPBC2 24X NFD[2] 
SPBC2 24X 


AD21 | SPBC2 24X NFD[6] 


SPBC2 24X NFD[7] 
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Ball | Pin Type Default At Reset | After Reset Descrption 
EMEND 


DNE NEPCCENENEE a ie=1, 
AD22 oo 0 ie=1, oe=0 
SPBC2 24X NFD[9] ie=1, - 
AE23 OBz0 ie=1, oe=0 
SPBC2 24X NFD[10] yo VNF ie=1 . 
AD23 4 ie=1, oe-0 
oe=0 
AC22 | SPBC2 24X NFD[11] yo VNF ie=1, 
ME ie=1, oe=0 
SPBC2 24X NFD[12] yo VNF = 4 d 
; ie=1, oe- 
SPBC2 24X NFD[13] yo VNF s Bi : 
; ie=1, oe- 
SPBC2 24X NFD]14] yo VNF ie=1, 
AC24 ie=1, oe=0 
oe= 0 
SPBC2 24X NFD[15] yo VNF ie-1, 
Y21 of 0 ie=1, oe=0 


EMC Interface (66 Pins) 


W21 | SPBC2 24X 18 EMRST N VMEM | ie-0, . 
06-1, 0 oe=1, ie=0, 1 
SPBC2 24X 18 EMA[0] VMEM | ie-0, 
AA23 ie=0, oe=1, 0 
oe=1, 0 
SPBC2 24X 18 EMA[1] VMEM | ie-0, 
AB23 ie-0, oe-1, 0 
oe=1, 0 
SPBC2 24X 18 EMA[2] VMEM | ie-0, 
Y24 ie=0, oe=1, 0 
oe=1, 0 
SPBC2 24X 18 EMA{3] VMEM | ie-0, 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X 18 EMA[4] VMEM = = - 
: ie-0, oe-1, 
SPBC2 24X 18 EMA[5] VMEM = T m 
: ie-0, oe-1, 
SPBC2 24X 18 EMA[6] VMEM | ie-0, ; 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X 18 EMA[7] VMEM | ie-0, 
AB25 ie=0, oe=1, 0 
oe=1, 0 
SPBC2 24X 18 EMA[8] VMEM | ie-0, 
W23 ie=0, oe=1, 0 
oe=1, 0 
SPBC2 24X 18 EMAI9] VMEM | ie-0, 
V24 ie-0, oe=1, 0 
oe=1, 0 
SPBC2 24X 18 EMA[10] VMEM | ie-0, 
AA25 ie=0, oe=1, 0 
oe=1, 0 
EMA[11] -0, 


SPBC2 24X 18 VMEM 
ie=0, oe=1, 0 


SPBC2 24X 18 EMA[12] VMEM 
ie=0, oe=1, 0 


SPBC2 24X 18 EMA[13] VMEM . 
ie=0, oe=1, 0 
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Ball | Pin Type Default At Reset | After Reset Descrption 
Direction 
2 : 


U23 
U24 
U25 SPBC2 24X 18 EMD[2] 
V21 
U21 
4 


SPBC2 24X 18 EMD[S] 


2 


— ie=oe=0 ie=oe=0 
= VO ie=oe=0 ie=oe=0 
SPBC2 24X 18 EMD/4] |o | 


T24 SPBC2 24X 18 EMD[5] i E 
25 - 
3 - 

5 


z 
R25 | SPBC2 24X 18 EMD[6] ieoe-0 | ecdesD 

T23 | SPBC2 24X 18 EMD[7] pect "| couch 
2 


SPBC2 24X 18 EMDQN[0] ie-0 
R2 4 ie-0, oe=1, 1 
oe-1, 1 
SPBC2 24X 18 EMDGS[O0] /O ie-0 : 
o6z] 1 ie-0, oe-1, 1 
SPBC2 24X 18 EMDJ[8] ie-oe- ie-oe-0 


| 
P 
N 


T 


R 
SPBC2 24X 18 EMD[11] 


23 

21 =0e= 
25 = =0e= 
24 — -0e- 
24 -0e- 
23 


VO 
VO 
VO 
y/o 
VO 
yo 
y/o 
P SPBC2 24X 18 EMD[14] JO ecce- | deossü 
N SPBC2 24X 18 EMD[15] /0 ie=z0e-0 | ie=0e-0 

O 

/O 
O 
/O 
/O 
/O 
/O 
/O 
/O 
/O 
/O 
/O 
/O 


, SPBC2 24X 18 EMDON[1] 


SPBC2 24X 18 EMDGS[1] I/ 


ie=0, d - 


P23 


M24 | SPBC2 24X 18 EMD[16] 
UN [v 
po «o NN 
COMES Sa [m 

à LN 


2 
2 
2 
2 
L24 | SPBC2_24X_18 EMD[19] 
Lo5 | SPBC2 24X 18 EMD[20] 
1 
25 


L2 SPBC2 24X 18 EMD[21] 
K SPBC2 24X 18 EMD[22] LT 
K 


24 SPBC2 24X 18 EMD[23] yo i 
K23 SPBC2 24X 18 EMDQN[2] O ; 
ie-0, oe=1, 1 
L23 SPBC2 24X 18 EMDQS[2] ie-0 . 
de=] 1 ie-0, oe=1, 1 
ie=oe=0 ie=oe=0 
ie=oe=0 ie=oe=0 


ie=oe=0 ie=oe=0 


G24 SPBC2 24X 18 EMD[24] 
J21 SPBC2 24X 18 EMD[25] 
T LN 


J SPBC2 24X 18 EMD[26] 
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Direction 


F. 
F. 


3 

" SPBC2 24X 18 EMCAS N 
2 

0 


2 
B E 
SPBC2 24X 18 EMWE N 
M20 
SPBC2 24X 18 EMCS NO] 
K20 
(ag | SPBC2 24X 18 EMCS N[1] 
, | 9PBC2 24X 18 EMBA[O] 
4 


E2 
= SPBC2 24X 18 EMBA[1] 


SPBC2 24X 18 EMCKE[O0] 
P20 


Interface (15 Pins) 


SPCBC2 24X CCIRMCLK ; 
C25 ie-0, oe=1, 0 


D SPCBC2_24X CCIRCK 


SPCBC2_24X CCIRHS 
F2 
E2 
2 
2 


ie=1, oe=0 


25 
0 
joo | SPOBC2 24x CCIRD[O] 
SPCBC2 24X CCIRD[1] 
G21 
SPCBC2 24X CCIRD[3I 
H20 
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Ball | Pin Type Default At Reset | After Reset Descrption 
Direction 
SPCBC2 24X CCIRD[4] VCAM 
D24 
SPCBC2 24X CCIRD[5] VCAM 
C24 
SPCBC2 24X CCIRD[6] VCAM | ie-1 
D23 À ie=1, oe=0 
oe=0 
SPCBC2 24X CCIRD[7] VCAM | ie-1 
G20 ] ie=1, oe=0 
oe=0 
SPCBC2_24X CCIRRST VCAM | ie-0 
E21 ooi 0 ie-0, oe-1, 1 


SPCBC2 24X CCIRPD1 VCAM | ie-0 
L18 Get 1 ie-0, oe=1, 1 
K18 SPCBC2 24X CCIRPDO ie-0 : 

NA 1 ie-0, oe-1, 1 


12C Interface (8 Pins) 
SPCBC2 24X 


ie=1, oe=0, wou 


SPCBC2 24X 
ie=1, oe=0, wou 


SPCBC2 24X 
B ie=1, oe=0, wou 
SPCBC2 24X 
B ie=1, oe=0, wou 
i ua 


SPCBC2 24X 
C ie=1, oe=0, wpu 
SPCBC2_24xX O/T 
A2 ie=1, oe=0, wou 
SDA3 /O/T lo 2 


SPCBC2 24X 
B21 ie=1, oe=0, wou 


24 
23 
SPCBC2 24X 
22 ie=1, oe=0, wou 
22 
1 


Aux Clock Interface (1 Pin) 
15 


y SPBC2 24X CLK AUXO VIO 2 | je-o0 : 
oos 0 ie=0, oe=1, 0 


IIS Interface (5 Pins) 


C21 SPBC2 24X IISDI O/T VIO 2 | ie-1, ie=1, 
oe=0,wpd | oe=0,wpd,fun_sel=1 
SPBC2 24X IISDO VIO 2 | je-o0 ie-0 
B20 i , 
oe=0, oe=0,fun_sel=1 


SPBC2 24X IISCLK VIO 2 
C19 ie=1, oe=0, 
wpd,fun_sel=1 
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Ball | Pin ELS NT ME At Reset | After Reset Descrption 
p E 
ESSA 24X IISLRCK VIO 2 e . 
; ie=1, oe=0, 
wpd,fun_sel=1 


SPBC2 24X IISMCK E 
C20 : ie=1, oe=0, 
wpd,fun sel-1 


TRACE port (10 Pins) 


A18 SPBC2 24X TRACECLK VIO 2 | je- 0, 
06-1, 0 ie=0, oe=1, 0 
SPBC2 24X TRACECTRL VIO 2 | ie 0, 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X TRACEDATT[O0] VIO 2 | je- 0, 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X TRACEDATT[1] VIO 2 | je- 0, 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X TRACEDAT[2] VIO 2 
ie=0, oe=1, 0 
SPBC2 24X TRACEDAT[3] VIO 2 
ie=0, oe=1, 0 
SPBC2 24X TRACEDAT[4] ba 2 | ie= 0, 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X TRACEDAT[5] N 2 | ie= 0, 
oe=1, 0 ie=0, oe=1, 0 


SPBC2 24X TRACEDATT[6] VIO 2 | ie- 0, 

oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X TRACEDAT[7] VIO 2 | je- 0, 

oe=1, 0 ie=0, oe=1, 0 


RF Interface (19 Pins) 


SPBC2 24X RFSDAO VO/T VIO 2 | ie-oe- 0, 
wpd ie=oe=0, wpd 
SPBC2 24X RFSCKO VIO 2 | ie-oe- 0, 
SPBC2 24X RFSENO VIO 2 | ie-oe-0 
B15 wpu ' | ie=oe=0, wou 
SPBC2 24X RFCTL[0] VIO 2 E 
he ie=0, oe=1, 0 
SPBC2 24X RFCTL[1] VIO 2 2 
: ie=0, oe=1, 0 
SPBC2 24X RFCTL[2] HE 2 | ie=0, 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[3] nd ie=0, . 
oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[4] VIO 2 | je-o0 : 
Bs i, 0 ie=0, oe=1, 0 


SPBC2 24X RFCTL[5] VIO 2 | je- 0, 

oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[6] VIO 2 | je- 0, 

0e-1,0 ie=0, oe=1, 0 
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Ball | Pin Type Default At Reset | After Reset Descrption 
Direction 


SPBC2 24X RFCTL[7] VIO 2 

ie=0, oe=1, 0 
SPBC2 24X RFCTL[8] VIO 2 

ie=0, oe=1, 0 


SPBC2 24X RFCTL[9] VIO 2 | je- 0, 

oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[10] VIO 2 | je- 0, 

oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[11] VIO 2 | je-o0 : 

Gani 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[12] VIO 0 | je- 0, 

oe=1, 0 ie=0, oe=1, 0 
SPBC2 24X RFCTL[13] VIO 0 | ie 0, 

06-140 ie=0, oe=1, 0 


SPBC2 24X RFCTL[14] N 1.0 
ie=0, oe- 


B11 


SPBC2 24X RFCTL[15] sn co 
le=U, oe-1l, 


Touch 


Panel Interface (4 Pins) 
SPCBC2_24X_GP_S | TP_XL 


le=1, oe=0 


SPCBC2_24X_GP_S | TP_XR 


le=1, oe=0 


SPCBC2_24X_GP_S | TP_YU 


le=1, oe=0 


Supply Input 


AE3 


SPVDD2 


SPVDD2 


SPVDD2 


SPAVDD3 | voDSiMm2 | 


SPAVDD3 sme | 
3V IO ring 
SPVSS2 VSSIO Ground 


3V IO ring 
3V IO ring 
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EE 
Direction 

SPVSS2 VSSIO Sas ring 
SPVSS2 VSSIO ee Ý 
eee fee 


3V IO ring 
SPVSS2 Groa 


3V IO ring 
Ground 


3V IO ring 


3V IO ring 
Ground 


VDD core 
supply 
input 
VDD core 


SPVDD1 supply 
input 


VDD core 
SPVDD1 supply 
input 


VDD core 
SPVDD1 supply 
input 


VDD ARM 
SUPPLY 


VDD ARM 
SUPPLY 
VDD ARM 
SUPPLY 
1.1V Core 
Ground 
1.1V Core 
Ground 
1.1V Core 
Ground 


1.1V Core 
Ground 


1.1V Core 
SPVSS1 Ground 


1.1V Core 
1.1V Core 
1.1V Core 


SPVSS1 1.1V Core 


SPVSS1 
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Ball | Pin Type At Reset | After Reset 


1.1V Core 
Ground 
1.1V Core 
Ground 
1.1V Core 
Ground 
1.1V Core 
Ground 


1.1V Core 
Ground 


1.1V Core 
Ground 


1.1V Core 
Ground 
1.1V Core 
Ground 
1.1V Core 
Ground 
1.1V Core 
Ground 
1.1V Core 
Ground 


1.1V Core 
Ground 
1.1V Core 
Ground 


Default 


Direction 


M SPVSS1 


14 
P12 


pm 
| | 
SPVSS1 VSS 
P SPVSS1 VSS 
VSS 
VSS 


13 
P5 


SPVSS1 


R SPVSS1 


9 


N17 | SPVDD2 VIO2 
P17 | SPVDD2 VIO2 


V15 SPVDD2 VLCD VLCD 
supply 
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Default At Reset 


Direction 


Ball | Pin Type 


AE21 | SPVDD2 


After Reset Descrption 


R20 | SPVDD2 


SPVDD2 


SPVDD2POC 


SPVDD2POC 


SPVDD2 


17 VDDUSB 


F AGNDBB 
E SPAVDD3 AVDDVBO 
L 
L 


SPAPAD3 VCOM 


SPAVDD3 AGNDVB 


3 
SPAVSS3 VSSAO 
DR ó | 
1 


VSSPA 


SPAVDD3(diode) AVDDPA 
VSSBUCK 
VSSBUCK 


T 
i 
VSSBUCK 
VSSBUCK 
A 


T VSSBUCK 
SPAVDD3 VDD18 


SPAVDD3 VDDSDO 


H10 | SPAVDD3 VDDSD1 


1 
1 
5 
7 
1 
1 
M 
3 
2 
N 
8 
R3 
R2 
U 
5 
6 
U5 
U6 
8 
9 
H9 
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Direction 


E [sos fomo [| LL LL 
[mr [9o — per | — | [LL 
T3 SPVDD2ANA VDD_EFUSE 

[uas — fas oF 
Ez [seavoos [woven | — | || 
far [9o —  pexwor | — | | | 
F6 SPAVSS3 H AGNDAFC 

m [sur puer —[— [— 1 — | — ag n — 
[m [wwe — pen | ||| a) 
be [emus wer | [LL 


SPAVDD3 Double VDDCAMDO 
D1 SPAVDD3 VDDCAMA 


USB interface(2 pads) 


U15 ANATEST 
USB interface(2 pads) 

SPAPAD2 
SPAPAD2 
SPAPAD2 
LED interface(7 pins) 

F5 | SPAPAD3 
F2 | SPAPAD3 
E3 | SPAPAD3 
E2 | SPAPAD3 
F3 | SPAPAD3 WHTLED B1 
G2 | SPAPAD3 
Voice band interíace(5 pins) 

K6 | SPAPAD3 MICP 


H2 SPAPAD3 AIL1 
H3 SPAPAD3 AIR1 


MI 
olo 
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Ball | Pin Type Default At Reset | After Reset Descrption 
Direction 


a ee ee 
ha [ses [ron [J —T1 —À 


K1 


L5 SPAPAD3 HEAD_P_R 
SPAPAD3 AUXSPP 


e es — um [J 
Lo [| ] | 


SPAPAD3 EARN 
SPAPAD3 EARP 


VBAT 


input(pins) 
SPAVBAT AVDD36_1 


V1 
hg | — [em | 1. E 


hs | — heme | | | LL 
bw | em | [E EL 
we [ — — Dess | LLL 


A10 


B10 


SPAVBAT VBATD 
SPAVBAT VBATD 


[o |sravear —— [UNTIL TT 
pl i ls ME 


SPAVBAT AVDD36RF 
R1 SPAVDD3 VDD25 


Eme [sass [evs | | | |. 1 —— 
Charger Interíace (3 pins) 

De [sewer — [ewe | [| [ TC 
De [swwemr we | | | LL 
Dw [emer (ww | | | 1 T — 


RTC Interíace (2 pins) 


SPAPAD3 RTC32KO 


hs [sms — messa —]1— [| [| | J 


Viberator Driver (1 pins) 


V5 


SPAPAD3 DRV VIBR 


Keypa 


d LED Driver (1 pins) 


oe S NU CNN CNET NN NN 


ClassD output(2 pins) 
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interface(4 pins) 
SPAPADS3 
SPAPAD3 
SPAPAD3 


SPAPAD3 


Clock input(2 pins) 


G6 SPAPAD3_H 
AS SPAPAD3_H 


Analog Baseband Interface (5 pins) 


Es [sewn [me [| |] Td 
[o [swemwen me | | | LL 
A6 SPAPAD3_H TXREF 

[sensi — ma — E ELEME 
[s [sæ me | [| | iT 1 —] 
APC output (1 pin) 

B4 SPAPAD3_H APCOUT 

External reset input(1 pin) 

frit [saa [emm | [| | | [ | 
Aux ADC Interface (4 Pins) 

Fo [saas [wo | — [| | | —L — 
[m fewa [wo | — [| | LL 
[m emmma [mo | | | 1 
ew [sParaos aocr [axe |_| [LLL 


3.1.3 Pin Multiplexed Function List 


SC6820 adopts programmable pin multiplexing to reduce pin number as well as 
providing enough flexibililty Multiple signals are connected to a multiplexer that 
connects to the same l/O pin. 
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Table 3-3 Pin Multiplexed Functions 


SC6820 Device Specification 


Pin Name ModeO Mode1 Mode2 Mode3 
Clock and Reset Interface (3 Pin 
XTL_EN XTL_EN GPIO106 
TESTRSTN TESTRSTN DOPHIN 12M | PLL DIV32OU | GPIO201 
EXT T padtest 
PBINT PBINT 
GPIO Interface (10 Pins) 
GPIO135 GPIO135 
GPIO136 GPIO136 PWMC 
GPIO137 GPIO137 PWMD 
GPIO138 GPIO138 
GPIO139 GPIO139 
GPIO140 GPIO140 
GPIO141 GPIO141 
GPIO142 GPIO142 
GPIO143 GPIO143 PWMA 
GPIO144 GPIO144 PWMB 
SIMO Interface (3 Pins) 
SIMCLKO SIMCLKO 
SIMDAO SIMDAO 
SIMRSTO SIMRSTO 
SIMI Interface (3 Pins) 
SIMCLK1 SIMCLK1 GPIO16 
SIMDA1 SIMDA1 
SIMRST1 SIMRST1 GPIO17 
SIM2 Interface (3 Pins) 
SIMCLK2 SIMCLK2 SCL2 GPIO18 
SIMDA2 SIMDA2 SDA2 
SIMRST2 SIMRST2 CLK RTC 
SIMS Interface (3 Pins) 
SIMCLK3 SIMCLK3 U1RXD GPIO59 
SIMDA3 SIMDA3 
SIMRST3 SIMRST3 U1TXD GPIO60 
SDIO Interface (7 Pins) 
SDO_CLK SDO_CLK 
SD_CMD SD_CMD 
Spreadtrum Communications, Inc., Confidential and Proprietary 43 of 1011 


m—— "1 vinkt ta ah 


This document contains information on a product under development. 
astha 


OnvannAte 


anna ar Hianantiniia 


ia nerada 


4 nntinan 


GR SPREADTRUM 


SC6820 Device Specification 


This document contains information on a product under devel 


OnvannAte 


im ————— tha vinkt 


ta ahanan ar 


Aie Anm 


ia ATA 


lopment. 
astha 


4 nntinan 


Pin Name ModeO Mode1 Mode2 Mode3 

SD D[0] SD DO 
SD D]1] SD D1 
SD D[2] SD D2 
SD DI3] SD D3 
SD1 CLK SD1 CLK GPIO39 

SDIO2 Interface (7 Pins) 
SD2 CLK SD2 CLK SPI1 CLK GPIO19 
SD2_CMD SD2_CMD SPMH DI GPIO20 
SD2 D[0] SD2 DO SPM DO GPIO?21 
SD2 D]t] SD2 D1 SPI1 CSNO GPIO22 
SD2 D[2] SD2 D2 SPI1 CSN1 GPIO23 
SD2 D[3] SD2 D3 GPIO24 
Keypad Interface (16 Pins) 
KEYOUT[0] KEYOUTO 
KEYOUT[1] KEYOUT1 
KEYOUT[2] KEYOUT2 
KEYOUT[3] KEYOUT3 
KEYOUT[4] KEYOUTA 
KEYOUT[5] KEYOUT5 GPIO25 
KEYOUT[6] KEYOUT6 GPIO26 
KEYOUT[7] KEYOUT7 CLK_AUX1 GPIO27 
KEYIN[0] KEYINO 
KEYIN[1] KEYIN1 
KEYIN[2] KEYIN2 MRTCK 
KEYIN[3] KEYINS 
KEYIN[4] KEYIN4 
KEYIN[5] KEYIN5 GPIO28 
KEYIN[6] KEYIN6 EICO 
KEYIN[7] KEYIN7 EIC1 
SPI Interface (5 Pins) 

SPI DI SPI DI IISDI VBDA GPIO29 
SPI CLK SPI CLK IISCLK VBDA GPIO30 
SPI DO SPI DO IISLRCK VBDA GPIO31 

SPI CSN[0] SPI CSNO GPIO32 
SPI CSN[1] SPI CSN1 GPIO33 
JTAG Interface (5 Pins) 
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Pin Name ModeO Mode1 Mode2 Mode3 
MTDO MTDO DTDO GPIO34 
MTDI MTDI DTDI GPIO35 
MTCK MTCK DTCK GPIO36 
MTMS MTMS DTMS GPIO37 
MTRST N MTRST N DRTCK GPIO38 
TRACE PORT(10pin) 
TRACECLK TRACECLK SPH DI GPIO41 
TRACECTRL TRACECTRL SPH  CLK GPIO42 
TRACEDATO TRACEDATO SPI1 DO GPIO43 
TRACEDAT 1 TRACEDAT1 SPI CSNO GPIO44 
TRACEDAT2 TRACEDAT2 SPI? CSN1 GPIO65 
TRACEDAT3 TRACEDATS  |!IS1DI GPIO66 
TRACEDAT4 TRACEDAT4 | IIS1DO GPIO67 
TRACEDAT5 TRACEDATS5 | IIS1CLK GPIO68 
TRACEDAT6 TRACEDAT6 | IISiLRCK GPIO69 
TRACEDAT7 TRACEDAT7 | IIS1MCK GPIO70 
UARTO Interíace (4 Pins) 
UOTXD UOTXD SPI DO 
UORXD UORXD SPI DI 
UOCTS UOCTS U2CTS SPI CSNO 
UORTS UORTS U2RTS SPI CLK 
UARTI1 Interface (2 Pins) 
U2TXD U2TXD 
U2RXD U2RXD 
UART2 Interface (2 Pins) 
U1TXD U1TXD 
U1RXD U1RXD 
LCD Interface (25 Pins) 
LCD CSN1 LCD CSN1 CLK RTC GPIO62 
LCD_RSTN LCD_RSTN 
LCD_CD LCD_CD 
LCD D[0] LCD DO 
LCD D[1] LCD D1 
LCD D[2] LCD D2 
LCD D[3] LCD D3 
LCD D[4] LCD D4 
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Pin Name ModeO Mode1 Mode2 Mode3 
LCD D[5] LCD D5 
LCD D[6] LCD D6 
LCD DI7] LCD D7 utmifs speed 
LCD DJ[8] LCD D8 utmifs suspend 
LCD WRN LCD WRN 
LCD RDN LCD RDN 
LCD CSNO LCD CSNO 
LCD D[9] LCD D9 utmifs tx enable 
LCD D[10] LCD D10 utmifs tx dat 
LCD D[11] LCD D11 utmifs tx seO 
LCD D[12] LCD D12 utmifs int 
LCD D[13] LCD D13 utmifs rx dp 
LCD D[14] LCD D14 utmifs rx dm 
LCD D[15] LCD D15 utmifs rx rcv 
LCD D[16] LCD D16 GPIO63 
LCD D[17] LCD D17 GPIO64 
LCD D[18] LCD D18 GPIO75 
LCD D[19] LCD D19 GPIO76 
LCD D[20] LCD D20 GPIO77 
LCD D[?21] LCD D21 GPIO78 
LCD D[22] LCD D22 GPIO79 
LCD D[23] LCD D23 GPIO80 
LCD FMARK LCD FMARK GPIO81 
Nand Interface (23 Pins) 
NFWPN NFW PN 
NFRB NFRB 
NFCLE NFCLE 
NFALE NFALE 
NFCENO NFCENO 
NFCEN!1 NFCEN!1 GPIO71 
NFWEN NFWEN 
NFREN NFREN 
NFD[0] NFDO 
NFD[1] NFD1 
NFD[2] NFD2 
NFD[3] NFD3 
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Pin Name ModeO Mode1 Mode2 Mode3 
NFD[4] NFD4 
NFD[5] NFD5 
NFD[6] NFD6 
NFD[7] NFD7 
NFD[8] NFD8 CLK AUX1 GPIO45 
NFD[9] NFD9 GPIO46 
NFD[1 0] NFD10 GPIO47 
NFD[1 1] NFD11 GPIO48 
NFD[12] NFD12 GPIO49 
NFD[1 3] NFD13 GPIO50 
NFD[1 4] NFD14 GPIO51 
NFD[1 5] NFD15 GPIO52 
EMC Interface (68 Pins) 
EMRST N EMRST N GPIO40 
EMA[0] EMAO 
EMA[1] EMA1 
EMA[2] EMA2 
EMA[S] EMA3 
EMA[4] EMA4 
EMA[5] EMA5 
EMA[6] EMA6 
EMA[7] EMA7 
EMA[8] EMA8 
EMA[9] EMA9 
EMA[10] EMA10 
EMA[11] EMA11 
EMA[12] EMA12 
EMA[13] EMA13 
EMD[0] EMDO 
EMD[1] EMD1 
EMD/[2] EMD2 
EMD[3] EMD3 
EMD/4] EMD4 
EMD[5] EMD5 
EMD[6] EMD6 
EMD[7] EMD7 
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Pin Name ModeO Model Mode2 Mode3 
EMDQM(0] EMDQMO 
EMDQGS[0] EMDQSO GPIO54 
EMD[8] EMD8 
EMD[9] EMD9 
EMD[1 0] EMD10 
EMD[1 1] EMD11 
EMD[1 2] EMD12 
EMD[13] EMD13 
EMD[14] EMD14 
EMD[15] EMD15 
EMDQN[1] EMDQM1 
EMDGS[1] EMDQS1 GPIO55 
EMD[16] EMD16 
EMD[1 7] EMD17 
EMCKE[1] EMCKE!1 GPIO53 
EMD[18] EMD18 
EMD[19] EMD19 
EMD[20] EMD20 
EMD[2 1] EMD21 
EMD[22] EMD22 
EMD[23] EMD23 
EMDQM[2] EMDQM2 
EMDQS[2] EMDQS2 GPIO56 
EMD[24] EMD24 
EMD[25] EMD25 
EMD[26] EMD26 
EMD[27] EMD27 
EMD[28] EMD28 
EMD[29] EMD29 
EMD[30] EMD30 
EMD[31] EMD31 
EMDQM{3] EMDQNS 
EMDQGS[S3] EMDQS3 GPIO57 
CLKDPMEM CLKDPMEM CLK DSP 
CLKDMMEM CLKDMMEM CLK RTC CLK AHB GPIO58 
EMRAS_N EMRAS_N 
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Pin Name ModeO Model Mode2 Mode3 
EMCAS N EMCAS N 
EMWE N EMWE N 
EMCS N[0] EMCS NO 
EMCS N[1] EMCS N1 
EMBA[0] EMBAO 
EMBA[1] EMBA1 
EMCKE[0] EMCKEO GPIO61 
DCAM Interface (15 Pins) 
CCIRMCLK CCIRMCLK CLK DSP 
CCIR CK CCIR CK RFT GPO8 
CCIR. HS CCIR. HS RFT GPO9 
CCIR VS CCIR VS RFT GPO10 
CCIR D[0] CCIR DO IISLRCK VBDA 
CCIR D[1] CCIR D1 IISDI VBDA 
CCIR D[2] CCIR D2 RFT GPOO IISCLK VBDA 
CCIR D[S3] CCIR_D3 RFT GPO!1 
CCIR D[4] CCIR D4 HFT GPC2 
CCIR D[5] CCIR D5 RFT GPOS 
CCIR D[6] CCIR D6 RFT GPO4 
CCIR D[7] CCIR_D7 HFT GPO5 
CCIRRST CCIRRST RFT_GPO6 GPIO72 
CCIRPD1 CCIRPD1 RFT_GPO7 GPIO73 
CCIRPDO CCIRPDO GPIO74 
12CO Interface (2 Pins) 
SCLO SCLO 
SDAO SDAO 
SCL1 SCL1 
SDA1 SDA1 
SCL2 SCL2 
SDA2 SDA2 
SCL3 SCL3 
SDA3 SDA3 
Aux Clock Interface (1 Pin) 
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Pin Name ModeO Mode1 Mode2 Mode3 
CLK AUXO CLK AUXO GPIO82 
IIS Interface (5 Pins) 

IISDI IISDI DTDO GPIO83 
IISDO IISDO DTDI GPIO84 
IISCLK IISCLK DTCK ttoutOp GPIO85 

IISLRCK IISLRCK DTMS GPIO86 

IISMCK IISMCK DRTCK BTXLEN EIC2 

RF Interface (19 Pins) 
RFSDAO RFSDAO GPIO87 
RFSCKO RFSCKO GPIO88 
RFSENO RFSENO GPIO89 
RFCTL[O0] RFCTLO GPIO90 
RFCTL[1] RFCTL1 GPIO91 
RFCTL[2] RFCTL2 GPIO92 
RFCTL[S] RFCTL3 PWMA GPIO93 
RFCTL[4] RFCTL4 PWMB GPIO94 
RFCTL[5] RFCTL5 GPIO95 
RFCTL[6] RFCTL6 PWMC GPIO96 
RFCTL[7] RFCTL7 GPIO97 
RFCTL[8] RFCTL8 GPIO98 
RFCTL[9] RFCTL9 PWMD GPIO99 
RFCTL[10] RFCTL10 ttoutip GPIO100 
RFCTL[11] RFCTL11 GPIO101 
RFCTL[12] RFCTL12 GPIO102 
RFCTL[13] RFCTL13 GPIO103 
RFCTL[14] RFCTL14 GPIO104 
RFCTL[15] RFCTL15 GPIO105 
Touch Panel Interface (4 Pins) 

TP XL TP XL GPIO202 

TP XR TP XR GPIO203 

TP YU TP YU GPIO204 

TP YD TP YD GPIO205 
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3.1.4 Control Registers 


3.1.4.1 Memory map 
ARM base address: 0x8C00 0000 


Offset Address Pin Name Default Value after 
Reset 
0x0004 ANA INT 10'h100 
0x0008 EXT RST B 10'h100 
0x000C CHIP. SLEEP 10'h100 
0x0010 XTL BUF EN 10'h100 
0x0014 VBDA D 10'h101 
0x0018 VBDA LR 10'h100 
0x001C VBDA SCLK 10'h100 
0x0020 VBAD D 10'h100 
0x0024 VBAD LR 10'h100 
0x0028 VBAD SCLK 10'h100 
0x0034 GSM TXPD 10'h100 
0x0038 GSM RXPD 10'h100 
0x0040 CLK 32K 10'h100 
0x0044 CLK 26M 10'h100 
0x0048 ADI D 10'h100 
0x004C ADI SYNC 10'h101 
0x0050 ADI SCLK 10'h101 
0x0054 IF SPR 10'h100 
0x0058 COM TX APCD 10'h100 
0x005C COM TX DQ[1] 10'h100 
0x0060 COM TX DQ[0] 10'h100 
0x0064 COM TX DI[1] 10'h100 
0x0068 COM TX DI[0] 10'h100 
0x006C COM TX SYNC 10'h100 
0x0070 COM TX SCLK 10'h100 
0x0074 COM RX DQ[1] 10'h100 
0x0078 COM RX DQ[0] 10'h100 
0x007C COM RX DI[1] 10'h100 
0x0080 COM RX DI[O] 10'h100 
0x0084 COM RX SYNC 10'h100 
0x0088 COM RX SCLK 10'h100 
0x008C SIMCLKO 10'h100 
0x0090 SIMDAO 10'h180 
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0x0094 SIMRSTO 10'h100 
0x0098 SIMCLK1 10'h100 
0x009C SIMDA1 10'h180 
0x00A0 SIMRST1 10'h100 
0x00A4 SDO CLK 10'h100 
0x00A8 SD CMD 10'h180 
0x00AC SD DIO] 10'h180 
0x00BO SD D[1] 10'h180 
0x00B4 SD_D[2] 10'h180 
0x00B8 SD D[3] 10'h180 
0x00BC SD1 CLK 10'h100 
0x00CO KEYOUT|[0] 10'h100 
0x00C4 KEYOUT[1] 10'h100 
0x00C8 KEYOUT[2] 10'h100 
0x00CC KEYOUT[3] 10'h100 
0x00DO KEYOUTI4] 10'h100 
0x00D4 KEYOUTIS] 10'h100 
0x00D8 KEYOUTI6] 10'h100 
0x00DC KEYOUTI7] 10'h100 
0x00EO KEYIN[O] 10'h180 
0x00E4 KEYIN[1] 10'h180 
Ox00E8 KEYIN[2] 10'h180 
0x00EC KEYIN[3] 10'h180 
Ox00FO KEYIN[4] 10'h180 
Ox00F4 KEYIN[5] 10'h180 
0x00F8 KEYIN[6] 10'h180 
0x00FC KEYIN[7] 10'h180 
0x0100 SPI DI 10'h18A 
0x0104 SPI CLK 10'h106 
0x0108 SPI DO 10'h10A 
0x010C SPI CSNO 10'ht0A 
0x0110 SPI CSN1 10'h106 
0x0114 MTDO 10'h101 
0x0118 MTDI 10'h18A 
0x011C MTCK 10'h146 
0x0120 MTS 10'h18A 
0x0124 MTRST N 10'h18A 
0x0128 UOTXD 10'h100 
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0x012C UORXD 10'h180 
0x0130 UOCTS 10'h180 
0x0134 UORTS 10'h100 
0x0138 U1TXD 10'h100 
0x013C U1RXD 10'h180 
0x0140 NFWPN 10'h100 
0x0144 NFRB 10'h180 
0x0148 NFCLE 10'h100 
0x014C NFALE 10'h100 
0x0150 NFCENO 10'h100 
0x0154 NFWEN 10'h100 
0x0158 NFREN 10'h100 
0x015C NFD[0] 10'h100 
0x0160 NFD[1] 10'h100 
0x0164 NFD[2] 10'h100 
0x0168 NFD[3] 10'h100 
0x016C NFD[4] 10'h100 
0x0170 NFD[5] 10'h100 
0x0174 NFD[6] 10'h100 
0x0178 NFD[7] 10'h100 
0x017C NFD[8] 10'h100 
0x0180 NFD[9] 10'h100 
0x0184 NFD[10] 10'h100 
0x0188 NFD[11] 10'h100 
0x018C NFD[12] 10'h100 
0x0190 NFD[13] 10'h100 
0x0194 NFD[14] 10'h100 
0x0198 NFD[15] 10'h100 
0x019C EMRST N 10'h100 
0x01A0 EMA[0] 10'h100 
0x01A4 EMA[1] 10'h100 
0x01A8 EMA[?] 10'h100 
0x01AC EMA[3] 10'h100 
0x01B0 EMA/4] 10'h100 
0x01B4 EMA[5] 10'h100 
0x01B8 EMA[6] 10'h100 
0x01BC EMA[7] 10'h100 
0x01C0 EMA[8] 10'h100 
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0x01C4 EMA[9] 10'h100 
0x01C8 EMA[10] 10'h100 
0x01CC EMA[11] 10'h100 
0x01D0 EMA[12] 10'h100 
0x01D4 EMA[13] 10'h100 
0x01D8 EMCKE[1] 10'h100 
0x01DC EMD[0] 10'h100 
0x01E0 EMD[1] 10'h100 
0x01E4 EMD[2] 10'h100 
0x01E8 EMD[3] 10'h100 
0x01EC EMD/4] 10'h100 
0x01F0 EMD[5] 10'h100 
Ox01F4 EMD[6] 10'h100 
0x01F8 EMD[7] 10'h100 
0x01FC EMDQM[0] 10'h100 
0x0200 EMDQSj[0] 10'h100 
0x0204 EMD[8] 10'h100 
0x0208 EMDI[9] 10'h100 
0x020C EMD[10] 10'h100 
0x0210 EMD[1 1] 10'h100 
0x0214 EMD[12] 10'h100 
0x0218 EMD[13] 10'h100 
0x021C EMD[14] 10'h100 
0x0220 EMD[15] 10'h100 
0x0224 EMDOM[1] 10'h100 
0x0228 EMDQS/1] 10'h100 
0x022C EMD[16] 10'h100 
0x0230 EMD[17] 10'h100 
0x0234 EMD[18] 10'h100 
0x0238 EMD[19] 10'h100 
0x023C EMD[20] 10'h100 
0x0240 EMD[21] 10'h100 
0x0244 EMD[22] 10'h100 
0x0248 EMD[23] 10'h100 
0x024C EMDOMI?2] 10'h100 
0x0250 EMDOS[?] 10'h100 
0x0254 EMD[24] 10'h100 
0x0258 EMD[25] 10'h100 
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0x025C EMDI[26] 10'h100 
0x0260 EMD[27] 10'h100 
0x0264 EMD[28] 10'h100 
0x0268 EMD[29] 10'h100 
0x026C EMD[30] 10'h100 
0x0270 EMD[31] 10'h100 
0x0274 EMDQM{[3] 10'h100 
0x0278 EMDOQS[3] 10'h100 
0x027C CLKDPMEM 10'h100 
0x0280 CLKDMMEM 10'h100 
0x0284 EMRAS N 10'h100 
0x0288 EMCAS N 10'h100 
0x028C EMWE N 10'h100 
0x0290 EMCS. N[0] 10'h100 
0x0294 EMCS_N[1] 10'h100 
0x0298 EMGPRE LOOP 10'h100 
0x029C EMGPST LOOP 10'h100 
0x02A0 EMBA[0] 10'h100 
0x02A4 EMBA[1] 10'h100 
0x02A8 EMCKE[O] 10'h100 
0x02AC LCD CSN1 10'h100 
0x02B0 LCD RSTN 10'h100 
0x02B4 LCD CD 10'h100 
0x02B8 LCD D[0] 10'h100 
0x02BC LCD D[1] 10'h100 
0x02CO LCD DI[2] 10'h100 
0x02C4 LCD D[3] 10'h100 
0x02C8 LCD DIA] 10'h100 
0x02CC LCD D[5] 10'h100 
0x02D0 LCD D[6] 10'h100 
0x02D4 LCD D[7] 10'h100 
0x02D8 LCD DIS] 10'h100 
0x02DC LCD WRN 10'h100 
0x02E0 LCD RDN 10'h100 
0x02E4 LCD_CSNO 10'h100 
0x02E8 LCD D[9] 10'h100 
0x02EC LCD D[10] 10'h100 
0x02FO LCD D[11] 10'h100 
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0x02F4 LCD D[12] 10'h100 
0x02F8 LCD D[13] 10'h100 
0x02FC LCD D[14] 10'h100 
0x0300 LCD D[15] 10'h100 
0x0304 LCD D[16] 10'h100 
0x0308 LCD D[17] 10'h100 
0x030C LCD FMARK 10'h180 
0x0310 CCIRMCLK 10'h100 
0x0314 CCIRCK 10'h100 
0x0318 CCIRHS 10'h100 
0x031C CCIRVS 10'h100 
0x0320 CCIRDI[O] 10'h100 
0x0324 CCIRD[1] 10'h100 
0x0328 CCIRD[2] 10'h100 
0x032C CCIRD[3] 10'h100 
0x0330 CCIRDIA] 10'h100 
0x0334 CCIRD[5] 10'h100 
0x0338 CCIRDI[6] 10'h100 
0x033C CCIRD[7] 10'h100 
0x0340 CCIRRST 10'h100 
0x0344 CCIRPD1 10'h100 
0x0348 CCIRPDO 10'h100 
0x034C SCL1 10'h180 
0x0350 SDA1 10'h180 
0x0354 CLK AUXO 10'h106 
0x0358 IISDI 10'h146 
0x035C IISDO 10'h10A 
0x0360 IISCLK 10'h14A 
0x0364 IISLRCK 10'h14A 
0x0368 IISMCK 10'h146 
0x036C RFSDAO 10'h140 
0x0370 RFSCKO 10'h140 
0x0374 RFSENO 10'h180 
0x0378 RFCTL(0] 10'h100 
0x037C RFCTL[1] 10'h100 
0x0380 RFCTL[2] 10'h100 
0x0384 RFCTL[3] 10'h100 
0x0388 RFCTL[4] 10'h100 
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0x038C RFCTL[5] 10'h100 
0x0390 RFCTL[6] 10'h100 
0x0394 RFCTL[7] 10'h100 
0x0398 RFCTL[8] 10'h100 
0x039C RFCTL[9] 10'h100 
0x03A0 RFCTL[10] 10'h100 
0x03A4 RFCTL[11] 10'h100 
0x03A8 RFCTL[12] 10'h100 
0x03AC RFCTL[13] 10'h100 
0x03B0 RFCTL[14] 10'h100 
0x03B4 RFCTL[15] 10'h100 
0x03B8 XTL EN 10'h101 
0x03BC PTEST 10'h101 
0x03C0 GPIO135 10'h100 
0x03C4 GPIO136 10'h100 
0x03C8 GPIO137 10'h100 
0x03CC GPIO138 10'h100 
0x03D0 GPIO139 10'h100 
0x03D4 GPIO140 10'h100 
0x03D8 GPIO141 10'h100 
0x03DC GPIO142 10'h100 
0x03E0 GPIO143 10'h100 
0x03E4 GPIO144 10'h100 
0x03E8 SD2 CLK 10'h100 
0x03EC SD2 CMD 10'h180 
0x03F0 SD2. D[0] 10'h180 
0x03F4 SD2 D[1] 10'h180 
0x03F8 SD2 D[2] 10'h180 
0x03FC SD2. D[3] 10'h180 
0x0400 U2TXD 10'h100 
0x0404 U2RXD 10'h180 
0x0408 NFCEN1 10'h100 
0x040C SCLO 10'h180 
0x0410 SDAO 10'h180 
0x0414 SCL2 10'h180 
0x0418 SDA2 10'h180 
0x041C SCL3 10'h180 
0x0420 SDA3 10'h180 
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0x0424 LCD D[18] 10'h100 
0x0428 LCD D[19] 10'h100 
0x042C LCD D[20] 10'h100 
0x0430 LCD D[21] 10'h100 
0x0434 LCD D[22] 10'h100 
0x0438 LCD D[23] 10'h100 
0x043C TRACECLK 10'h10A 
0x0440 TRACECTRL 10'h106 
0x0444 TRACEDAT[0] 10'h10A 
0x0448 TRACEDATI1] 10'h100 
0x044C TRACEDAT[?] 10'h100 
0x0450 TRACEDAT[3] 10'h106 
0x0454 TRACEDAT/4] 10'h100 
0x0458 TRACEDATI5] 10'h106 
0x045C TRACEDATI6] 10'h106 
0x0460 TRACEDAT[7] 10'h106 
0x0464 SIMCLK2 10'h100 
0x0468 SIMDA2 10'h180 
0x046C SIMRST2 10'h100 
0x0470 SIMCLK3 10'h100 
0x0474 SIMDA3 10'h180 
0x0478 SIMRST3 10'h100 


ARM base address: 0x8200 0180 


Offset Address | Pin Name | Default Value after Reset 
0x008C TESTRSTN | 10'h102 
0x0094 PBINT 10'h100 
0x0098 TP XL 10'h100 
0x009C TP XR 10'h100 
0x00A0 TP YU 10'h100 
0x00A4 TP YD 10'h100 
3.1.4.2 Register Description 


3.1.4.2.1 PIN CTRL REG 
Description: Pin control register 
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SCL wpd 


pus 


S d 
Tw [ow [or Ler [Lr AN 


Note: 


PIN_CTL_REG|7:0], [29:27] are used to avoid current leakage when LDO Pad is shut 
down, each bit corresponding to pads in the same Voltage Domain, These bits should 
be set before LDO shut down. 


PIN CTL REGQ[18:8], [26:21] are used to select pull up resistor from 72K and 
4.7K,1'b1 is 4.7K,1'bO is 72K. 


Na Type | Reset | Description 
Value 

Sim3_clk_pl [31] R/W 1’hO Clock polarity sel of SIM_CLK3,when sim3 haven't 
been selected. 

Sim2_clk_pl [30] R/W 1'hO Clock polarity sel of SIM CLK2,when sim3 haven't 
been selected. 

Wpd sim3pd [29] R/W |1'hO Weakly pull down pads in VSIM3 domain before the 
domain is shut down 

Wpd sim2pd [28] R/W |1'hO Weakly pull down pads in VSIM2 domain before the 
domain is shut down 

Wpd sd2pd [27] R/W |1'hO Weakly pull down pads in VSD2 domain before the 
domain is shut down 


Sim1 clk pl [20] R/W Tho Clock polarity sel of SIM_CLK1,when sim3 haven't 
been selected. 

SimO clk pl [19] R/W 1’hO Clock polarity sel of SIM CLKO,when sim3 haven't 
been selected. 


SIMCLK2 wpus [18] Wake up pull up resistor select for SIMCLK2 
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SIMDA23_wpus [17] Wake up pull up resistor select for SIMDA2 and 
SIMDA3 


soos [isi [mw | Tro | Wake up pul up restr solo torson 


wpd_campd [7] R/W | 1’hO Weakly pull down pads in VCAM domain before the 
domain is shut down 


wpd_iopd R/W Tho Weakly pull down pads in VIO/VIO_0/VIO_1/VIO_2 
domain before the domain is shut down 

wpd_simipd [5] R/W | 1’hO Weakly pull down pads in VSIM1 domain before the 
domain is shut down 

wpd_sdpd [4] R/W Tho Weakly pull down pads in VSD domain before the 
domain is shut down 

wpd_nfpd [3] R/W | 1’hO Weakly pull down pads in VNF domain before the 
domain is shut down 

wpd simOpd [2] R/W | 1’hO Weakly pull down pads in VSIMO domain before the 
domain is shut down 

wpd_mempd [1] R/W | 1’hO Weakly pull down pads in VMEM domain before the 
domain is shut down 

wpd lcdpd RAN | thO Weakly pull down pads in VLCD domain beforen the 
domain is shut down 


3.1.4.2.2 Other Pin Control Register 
Description: Other Pin control register share the same bit format shown as below: 
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Offset Address Other Pin control register (reset value depends) 


NE 
BS Sea eee eee 


Reserved 


us LOEGIECII EE, 
O = SESERERKAERERAKSU CEN 


Note: 


"PIN NAME'" represents each pin. Function 0, 1, 2, 3 of each pin is detailed in Pin 
Multiplexed Function List, the default value of each control bit is detailed in Memory 
Map. 


Field Name Bit Type Reset Description 
Value 
erg [Ro [sew 
PIN NAME drv [9:8] Rw | | Driver Strength select 


PIN NAME func wpu | [7] MA | Weakly pull up for function 
mode 


PIN NAME func wpd R/W Weakly pull down for function 
mode 
PIN NAME sel : RAN Function select: 
2'b00: ModeO 
2'b01: Mode1 
2'b10: Mode2 
2'b11: Mode3 


PIN NAME wpu [3] R/W Weak pull up for chip deep 
sleep mode 

PIN NAME wpd R/W Weak pull down for chip deep 
sleep mode 

PIN NAME ie R/W Input enable for chip deep 
sleep mode 


PIN NAME oe [0] R/W Output enable for chip deep 
sleep mode 
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4 Electrical Specifications 


4.1 DC Specifications 


4.1.1 Absolute Maximum Ratings 


The functionality of SC6820 is subject to the absolute maximum/minimum values listed in 
Table 4-1. Do not exceed these parameters or the part may be damaged permanently. 
Operation at absolute maximum ratings is not guaranteed. 


Table 4-1 Absolute maximum ratings of SC6820 


Sms [Pmema — — — — — — We. [ Ww [wx] 


DC drive current for EARP, EARN, AUXSPP and 60 mA 
A AUXSPN 
Maximum ESD stress voltage, Human Body 
V Model, any pin to any supply pin, either polarity or 2 000 V 
max ESD | any pin to all non-supply pins together, either i 
polarity. Three stresses maximum: 


Imax, DC Maximum DC Input current for any non-supply pin Ee 


Vpulse, 14 


Note: Vpulse and Twidth is described below: 


Figure 4-1 Voltage surge on VBAT 
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4.1.2 Recommended Operating Conditions 
SC6820 is recommended to operate under the conditions list in Table 4-2. 


Table 4-2 Recommended operating conditions 


Core supply voltage 1.0 11 T 
Arm supply voltage 14 12 s 
Tjunction | Tiuncion | Junction temperature — | | Tiuncion | Junction temperature — | ee E: 


Note1: Hardware stops charging if VCHG is higher than 9V and the maximum value of VCHG can 
be set by software. The higher maximum value of VCHG, the stricter Vds requirement of external 
MOSFET. 


Note2: The value set by software should be 1095 higher than maximum value of VCHG listed in 
table to guarantee all chips can stop charging over the maximum value of VCHG. 


4.1.3 Thermal Characteristics 
The thermal characteristics are as shown in Table 4-3. 


Table 4-3 Thermal characteristics 


Theta JA Junction-to-Ambient thermal resistance Air flow: 0 m/sec *C/watt 


4.1.4 ESD Characteristics 
The ESD characteristics are shown in Table 4-4. 


Table 4-4 ESD characteristics 


Human body model MIL STD 883G, method 3015.7 


Charged-device model | JESD22-C101-C 


4.1.5 DC Characteristics 


SC6820 typical core voltage (VDD) is 1.1 V and the I/O supply (VDDIO) is typically at 2.8 V. 
The analog circuits are typically powered at 3.0 V. The core and analog power supplies are 
provided by the on-chip LDOs. The external battery can be connected directly to pins VBATD, 
VBATPA, VBATBUCK, AVDD36 1, AVDD36RF. If not specified, VBAT means all and VBATA 
includes VBATPA, AVDD36-1, AVDD36RF. The power pins should be connected with a 
decoupling capacitor to ground (VSS, VSSIO). 
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For the following table, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-5 DC characteristics 


| Total standby The whole chip is in mA 
standby (to) | current deep sleep mode 


The whole chip is 
powered down by 
software 


Deep power-down 
current 


Digital supply voltage: pins VDDIO 


Digital supply 
voltage 


Digital supply voltage: pins VLCD 


Digital supply 
voltage 


Digital supply voltage: pins VCAM 


Digital supply 
voltage 


Digital supply voltage: pins VMEM 


Digital supply 
voltage 


Digital supply voltage: pins VNF 


Digital supply 
voltage 


Digital supply voltage: internal VDD 


Digital core supply 
voltage 


Sleep mode digital 
core supply voltage 


Arm Core supply 
voltage 


SF is É 
NENNEN i si 


Digital input 


Input voltage 
LOW-level 


Vit 
Input voltage 
Vin HIGH-level 
Digital output 


" Output voltage 2n = 2,4,6,10 
oL LOW-level 


(programmable) 
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[Symbol [Parameter [Cendions | win | Trica! Wax [ Unit 


Output voltage At leource = 2,4,6,10 

mA - Vpad V 
HIGH-level 

(programmable) 


Analog supply voltage: pins VBATA 


voltage 


AVDD - 2.8V 


All analog blocks 
Analog supply are active, but no 
current load at EARP, 


EARN, AUXSPP 
and AUXSPN 


Analog supply voltage: internal AVDD 


Analog core supply 
voltage 


RTC supply: pin RTCVDD 


RTCVDD | Supply voltage SÉ 1.6 1.8 
IRTCVDD Supply current 10 
lauisssari LDORTC quiescent 8 

current 


Note1: Vpad means the power supply voltage at the corresponding pad. 

Note2: Supply voltage of RTCVDD can be set as 1.8V, 1.7V, 1.6V and 1.5V, please refer to 
4.3.10 about details. When VBAT is on, Iptcvpp can be reduce to 2uA through setting Vrtcvpp as 
1.5V in power down mode. When VBAT is off, lazcvpp can be reduce to 5uA through reducing the 
amplitude of XTL32K. 


4.2 AC Characteristics 


A pin's AC characteristics include input and output capacitance, which determine loading 
for external drivers or other load analysis. The AC characteristics also include a de-rating 
factor, which indicates how much faster or slower the AC timings get with different loads. 


Table 4-6 Standard input, output and I/O pin AC characteristics 


[Symbel]Paremsiews — — — — — — [Mm Tia [ we [ums | 


Ĉi Input capacitance, all standard input and 35 pF 
IO pins 


Output capacitance, all standard output 30 F 
and IO pins p 
Output de-rating falling edge on all 

standard output and I/O pins, from 30 pF 0.166 ns/pF 
load 


Note: 
1. The AC specifications are tested with a 30 pF load as indicated in Figure 4-2 
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= L 


l 30pf 


Figure 4-2 Test circuit of an I/O pin 


2. The output capacitance and de-rating falling edge are measured under the 
condition of maximum driving strength: 24 mA @ 3 V. 


For the following tables, Tamb = -40 to +85 °C, VSS = 0 V (ground), VBAT = 3.6 V, and all 
voltages are measured with respect to VSS, unless otherwise specified. 


Table 4-7 AC characteristics 


Eme rar eue [tire [eon 


fmelk Master clock 
frequency 


frteclk Real-time clock 
frequency 


Digital input 


Ce JE xp x jJ] 


= output 


Output rise time Output load = 20 pF 


Fi: omes omnem | 2 ] — | 5 1 = 
meseron B — — Q— 


Master clock input 


ANT Frequency -27 27 ppm 
compensation 
range 

Vmclk Master clock AC coupling 0.65 2.4 V 
amplitude 

Smelk Master clock duty 40 60 % 
cycle 


Real-time clock input 


ANE Frequency Standard deviation 
tolerance 


a ww — — — LL LI 8 I 


4.3 Performance Specifications 
This section specifies the performance of some major SC6820 modules. 
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4.3.1 GSM Baseband 


4.3.1.1 Baseband Transmit Path 


The outputs of GMSK modulator are converted to analog levels by 10-bit D/A Converters 
(DAC), and then passed to an analog Butterworth low pass filter. Each analog part has 
special offset cancellation. 


Table 4-8 Performance of GSM baseband transmit path 


Parameter Conditions/Comments | Min | Typical | Max | Unit | 
Transmission buffer length | | 060 | [bis | 


GMSK modulator 


Input data word rate EN 270.833 DENIS 
10 


I/Q interpolation output size bits 


DAC 


GMSK phase trajectory error 
RMS error 


Peak error 


LP analog filter 


Cutoff frequency (3 dB) 


Group delay 


I/Q mismatch 


TX B [1:0] = 00 
TX_B [1:0] = 10 
TX B [1:0] = 01 
TX_B [1:0] = 11 


Maximum differential output voltage 


Output common mode voltage 


DC offset 


Minimum load resistance 


Single-ended 
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Maximum load Capacitance 


Single-ended 


Differential 


Complies with GSM 
spectral mask 


0 — 100 kHz 
200 kHz 


Relative output power 250 kHz 
400 kHz 


600 kHz 
1200 kHz 
> 1800 kHz 


4.3.1.2 Baseband Receive Path 


The differential I/Q signal from the RF module is modulated to two-bit words by 2-A 
modulator at a frequency much higher than the Nyquist rate. Then the signal passes 
through a digital filter. Each analog part has special offset cancellation. 


Table 4-9 Performance of the baseband receive path 


Dynamic range 
Signal to (noise + distortion) ratio 
Input DC offset 


In-band gain flatness 


4.3.2 Voice Band 


4.3.2.1 Micbias 


Table 4-10 Electrical specification of micbias 
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Parameter description 


Regulated output voltage 
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Condition 


lout Output current 


Output A-Weighted, RMS output 
Noise level 


4.3.2.2 Voice Band Uplink PGA 


Table 4-11 Electrical specification of Voice band uplink PGA 


Symbol Parameter description 


Condition 


Gain range | Gain range 


Gain step Gain step size 


Gain 
accuracy 


Gain boost | Boost gain GM activated 


GI@1kHz 


Notes: Gl is for PGATM gain and GIM is for boost gain. 


4.3.2.3 


Voice Band Uplink Sigma-Delta ADC 


Table 4-12 Electrical specification of Voice band uplink sigma-delta ADC 


Symbol 
AVDD 


Parameter description 


Power supply 


Input Level | Input full scale voltage 


Input 
Resistance 


Input 
bypass 
capacitor 


Signal to noise ratio 


Total harmonic distortion 


Dynamic 
range 


Dynamic range 
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Condition 


Dus ns Te on 
spere 


GIM-0dB GI=0dB 2.49 2.8 3.5 
GIM=20dB GI=0dB 0.24 0.28 | 0.35 
GI=0 or 22.5dB, 

GIM=20dB 


A-weighted, 1kHz 
sine wave @ Full 
Scale GI = OdB, 


GIM = 20cB or 0dB 
1kHz sine wave @ 
Full Scale GI = OdB, 
GIM = 20cB or 0dB 
A-weighted, 1kHz 


sine wave @ Full 
Scale -60dB 
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Parameter description Condition 
GIM = 20dB 


100mVpp 1kHz sine 
wave is applied to 
Power rejection ratio AVDD, input data is 
0, GI-0dB, GIM = 
20dB 


4.3.2.4 Voice Band Downlink DAC to Headphone Output 


Table 4-13 Electrical specification of voice band downlink DAC to headphone output 


Parameter description Condition Min Typ | Max Unit 
Power supply 2.9 3.3 3.6 V 
Full Scale, Gain 


Output level | Output range GOL,GOR=-1.5dB, 
GODL, GODR = 0dB 


Full Scale, Gain 
Maximum GOL,GOR-18B, 
output level GODL, GODR = 
0dB,32ohm loading 


Maximum R=16 Ohms 


output 
power R=32 Ohms 


A-weighted, 1kHz 
sine wave @ Full 
Scale 
GOL,GOR--1.5dB, 


GODL, GODR = 0dB, 
32 Ohm load 


A-weighted, 1kHz 
sine wave @ Full 
Scale -60dB 
GOL/R=-1.5dB, 
GODL/R=0dB 


1kHz sine wave @ 
Full Scale —1dB /-6dB 
GOL/R=-1.5dB, 
GODL/R=0dB 


A-weighted, RMS 
Noise level @ Ovpp 
output 


100/450mVpp 
217/434/651Hz sine 
wave is applied to 
AVDD, input is 0 
GOL/R=-1.5dB ,GOD 
L/R =0dB 


Full scale at one 
output, detection the 
signal at the other 


Channel 
separation 
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Parameter description 


Condition 
side 
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DAC 
channel 
mismatch 


Gain 
range(GOL/ 
GOR) 


Gain 
step(GOL/G 
OR) 


Gain 
accuracy(G 


OL/GOR) 


L and R channel 
output level mismatch 


GOL, GOR 5-bit 
programmable range, 


mixed analog/digital 
control, @1kHz 


GOL/R: +4.5dB ~ 
+0.5dB 


GOL/R: +0.5dB ~ 
-11.5dB 


GOU/R: -11.5dB ~ 
-33.5dB 


GOL/GOR @1kHz 


Q 
UJ 


Gain 
range(GOD 
L/GODR) 


Gain 
step(GODL/ 
GODR) 


Gain 
accuracy(G 
ODL/GODR 


) 


GODL, GODR 4-bit 
programmable range, 


mixed analog/digital 
control, @1kHz 


GODL/GODR 


GODL/GODR @1kHz 


Q 
UJ 


Q 
UJ 


Output 
Resistance 


Output 
Capacitanc 
e 


ke S. 
m 3 


4.3.2.5 Voice Band Downlink Line Input to Headphone Output 


Table 4-14 Electrical specification of Voice band downlink Line input to Headphone 


output 
| Min | Typ | Mex | Unit | 
| æ] [| V | 
Full Scale, Gain 


GOL,GOR--1.5dB, 2.09 V 
GOBL/GOBR = 0dB 


Symbol Parameter description Condition 


Output range 
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Symbol Parameter description Condition 


Input 
Resistance 


Input 
bypass Cbyline 
capacitor 


A-weighted, 1kHz 
sine wave @ Full 
Scale 
GOL,GOR--1.5dB, 


GOBL/GOBR = 0dB, 
32 Ohm load 


A-weighted, 1kHz 
sine wave (9 Full 
Scale -1dB /-6dB 
GOL/R--1.5dB, 
GOBL/GOBR =0dB 


Mute 
attenuation 


GOBL, GOBR 5-bit 
programmable range, 


mixed analog/digital 
control, @1kHz 


Gain range 


Gain 
accuracy 


4.3.2.6 Voice Band Downlink DAC to BTL 
Table 4-15 Electrical specification of Voice band downlink DAC to BTL 


Symbol Parameter description Condition 


AVDD Power supply 


Full Scale, 32 Ohms 
load, Gain 


GODL, GODR = 0dB, 
Full Scale, 16 Ohms 
Output level | Output range load, Gain 

GODL, GODR = 0dB, 
Full Scale, 8 Ohms 
load, Gain 

GODL, GODR = 0dB, 


Maximum pese nme 


output R=16 Ohms 
power 


A-weighted, 1kHz 
sine wave @ Full 
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Symbol Parameter description Condition 


Scale-1dB 

GODL, GODR = 0dB 
A-weighted, 1kHz 
sine wave @ Full 


Scale -60dB 
GODL/R=0dB 


1kHz sine wave @ 
Full Scale —1dB /-6dB 
GOL/R=-1.5cB, 
GODL/R-0dB R=8 
Ohms 


A-weighted, RMS 
Noise level @ Ovpp 
output 


100/450mVpp 
217/434/651Hz sine 
wave is applied to 
AVDD, input is 0 
GODL/R =0dB 


Output 
noise 


Output 
Resistance 


Output 
Capacitanc 
e 


4.3.2.7 Voice Band Downlink DAC to Line out 


Table 4-16 Electrical specification of Voice band downlink DAC to Line out 


Symbol Parameter description Condition 


AVDD Power supply 


Full Scale, 10k Ohms 
Output level | Output range load, Gain 
GODL, GODR = 0dB, 


A-weighted, 1kHz 
sine wave @ Full 
Scale-1dB 


GODL, GODR - 
0dB,10kohm loading 


A-weighted, 1kHz 
sine wave (9 Full 
Scale -60dB 
GODL/R-0GB, 1 0koh 
m loading 


1kHz sine wave @ 
Full Scale —-1dB /-6dB 
GOL/R=-1.5d0B, 
GODL/R=0cB, 
10kOhm loading 
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Parameter description Condition 


A-weighted, RMS 
Noise level (2 Ovpp 
output 


100/450mVpp 
217/434/651Hz sine 
wave is applied to 
AVDD, input is 0 
GODL/R =0dB 


Output 
noise 


4.3.2.8 Linein Record 


Table 4-17 Electrical specification of Linein record 


Symbol Parameter Description eon | min m. [Wax | unt | 
jo eweeem | Ps [as [os |v 
meen O ala 


Power down leakage 


VI Analog full-scale 0 dB input 
Input level voltage 


Signal-to-noise ratio, 
A-weighted Gain=0dB 


Total harmonic distortion |Gain=0dB 

Dynamic range 

A-weighted Gain=0dB 85 
3-bit programmable range, 

Gain range @1kHz -10.5 


Gain=0dB, Dolphin boost P 
48 


gain=0dB 


Gain=-10.5dB, Dolphin 
Input resistance boost gain=0dB 


Note: Input sine wave with a frequency of 1kHz, measurement bandwidth 20Hz — 20kHz. 
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4.3.2.9 Head detect 


Table 4-18 Electrical specification of head detect 


AW Headset insert 


Headset's mic button 
pressed 


Without headset 


4.3.3 Phase-Locked Loop (PLL) 


Table 4-19 Performance of the phase-locked loop 
Digital power 1.1 
Power suppl V 
Input clock coupling , : 
capacitor External coupling capacitor 1000 pF 


MPLL 


APLL 


Frequency Range 
d d p DPLL 


TDPLL 


cycle to cycle jitter (RMS) | All other circuits on S 
Cycle to cycle jitter (p-p) All other circuits on 200 a ps/cycle 
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Paramar [ConiWonsCommens | mn mm [we [um — 
re 


| Sleep mode ^ | | Sleep mode ^ | 


so 
2.5V 1.5 


Él má 


e For MPLL, fin is always at 26 MHz, while for the other three PLLs, fin frequency is 
the same as the external oscillator. 


e  TDPLL frequency should always be multiple of 5.12 MHz, for TD-SCDMA Rx/Tx 
timing. 


4.3.4 RTC Oscillator 


SC6820 contains an RTC oscillator, for a specific crystal frequency at 32.768 kHz. The 
32.768 kHz crystal is connected at RTC32KI and RTC32KO. 


Table 4-20 Performance of the 32.768-kHz oscillator 


Crystal Frequency 


Frequency tolerance Af/f 


clock duty cycle Ücika2K 


Drive Level 

Input High Voltage RTC32XI 
RTC32XI/RTC32XO 

RTCS2XI/RTC32XO to any node 
RTC32XI//RTC32XO 

Note1: The recommended frequency tolerance of crystal is +20ppm. 


Note2: SC6820 also supports digital 32.768KHz clock input. The digital clock should be 
connected through a 10-51K Q series resistor to RTC32KI, while RTC32KO can be left 
floating. The logic low of this digital clock should be between 0-0.4V while the logic high 
should be between 1.4-1.8V. The drive strength of this digital clock must be larger than 
1mA. 
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4.3.5 USB 2.0 PHY 


The USB 2.0 PHY in SC6820 is fully compliant with USB 1.1 specifications. Please refer to 
Universal Serial Bus Specification revision 1.1 at http://www.usb.org/developers/docs. 


4.3.6 GSM APC DAC 


Two general DACs are used to control power ramping and gain in SC6820, which name as 
GSM APC. Itis a all 10 bits D/A converters with a programmable-gain output driver. 
Special offset cancellation is applied in those DACs. 


Physically they copy from the same design (but with different control method),so they 
almost have the same performance, list as follow, 


Table 4-21 Performance of the AGC/APC DACs 


[Parameter [CenitonsGommens | M [Tics tex [ums | 
wem — | — 23 91. 
wow | 
Imawweweny — | — — — — [| | * 5 
[Weewdreiery — | —  — | 3 | | * |59 ] 
wmm o e 4 1 e 


Iw —— | — [39 [E] — 
Puram ouparvatage — | — — — | o 
Dimumowmuas feae | — [29 | —]V — 
ema eese fi | 9 | e 
anmum easar — (| . — o 9 | id 


4.3.7 Auxiliary Analog-to-Digital Converter (ADC) 


The auxiliary ADC is a 10-bit successive approximation A/D converter. The ADC has 11 
input channels, three are from internal analog circuit used to monitor battery voltage, 
charging current and voltage and the others are for external usage. Two are specially used 
for touch panel. Special offset cancellation is applied in the ADC. 
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CHO, general input 

CH1, general input 
AuxADC Q4 —— CH7, general input ——& 
CH8, general input 

CH2, TPC X input 

CH3, TPC Y input 


CH9, Charger-cal 


CH6, VCHGSEN 

CH5, VBAT 
CH4, PROG2ADG 
CH10/A1,DCDCr-cal 


Touch Panel 


Figure 4-3 AUXADC circuit 


Table 4-22 Performance of the Auxiliary ADC 


C— NN  — 4 cL IE RI M 


| Power supply | ^ | | Power supply | ^ | 


Resolution = ECNUNM 
Integral non-linearity 


| Differential non-linearity — non- | Differential non-linearity = 


ee eee 

Bram | [32 | Y — 
Mewmw — | e 
[mweswae tC LL de 


4.3.8 Low Dropout Regulators 


Analog input range 


Table 4-23 Performance of the integrated LDO regulators 


ames [Gommens J mn [im wax [us | 


External Memory Voltage(VDDMEM) 


Status after reset 


Application 


on 
SDRAM 


Output Voltage 


Output Current 


Line regulation 


Line Transient 
Response 


Load regulation 


Spreaatrum Communications, Inc., Confidential and Proprietary 


O(default) 


Vi=3.6V-4.2V;lo=100mA; 
Vi=3.6V-4.2V;lo=100mA;Tr=10us 


Vi=3.8V; lo=0-200mA; 
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Parameter Comments 


Typical 
Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Response Tr=10us 


"rr 
Hm | Supper tom are 367m s [So 
m pm pe 
m fan 


Digital 2.8V IO Voltage(VDD28) 


Q 
o 


[91] a 
eo 


N 
N 


[e] 
4 
e 


Status after reset on 
Application IO/ NAND Flash/LCM 


Output Voltage 00(default) WE 2 
i ` 2. 75 


Output Current 


Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load Regulation Vi=3.8V; lo=0-200mA; 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Regulation Tr=10us 


V 
[me [m ] 


i) 
[91] 
[91] 
eo 


oja 
ojo 
N| N 
Cc1|O0 


M 
o 
3 

> 


Short current limit 
Current limit Vi=3.8V 
PSRR F=217Hz,lo=100mA, 


ao; > 
oO; = 
[e] 


Supply ramp from 0 to 3.6v in 10us 
Vo=0.1V (lout=Imax/2) 


Isleep lo=0mA 


4 
ol 


Cext External cap 
Digital 1.8V IO Voltage(VDD18) 
Status after reset on 
Application IO/ NAND Flash/LCM 
Output Voltage 00(default) 
01 
10 


4 
N 
ol 
4 
Co 
4 
Co 
o 
< 


<|> 


Vi=3.6V-4.2V;lo=100mA; 
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Parameter Comments 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-200mA; 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Regulation Tr=10us 


Current limit Vi=3.8V 

PSRR F=217Hz,lo=100mA, 
Tpu Supply ramp from 0 to 3.6v in 10us | 90 
Tpd Vo=0.1V (lout=Imax/2) 


a 
eo 


O 

R 

eo 
cicicic 


co 
[e] 


co 
[e] 


N a 
[e] 

— 

m 

eo 


[91] 
[e] 


A2[m|m|m 
ie ye] 
oo 


LDO for RFO(VDDRFO) 

Status after reset 
Application RF/TCXO 

Output Voltage 00(default) 


0 


Output Current 


Line regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-200mA; 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Regulation Tr=10us 


PSRR F=217Hz,lo=100mA, 
Tpu Supply ramp from 0 to 3.6v in 10us 
Tpd Vo=0.1V (lout=Imax/2) 


Isleep lo=OmA 
Cext 2.2 


LDO for RF1 (VDDRF1) 


Status after reset off 


oa 


a;a 
ojo 


[em 
o 


o 
S S 3/3) 3ļ3ļaļ<ļ|<|<ļ|< 
<| < <|<| > 


& 
eo 


Application Supply for external terminal 


Output Voltage 00(default) 2.75 
01 


10 ; 2.5 
11 ; 1.8 
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Parameter 
Output Current 
Line regulation 


Line Transient 
Regulation 


Load regulation 


Load Transient 
Regulation 


PSRR 


Comments 


Vi=3.6V-4.2V;lo=100mA; 
Vi=3.6V-4.2V;lo=100mA;Tr=10us 


Vi=3.8V; lo=0-100mA; 


Vi=3.8V; lo=0-100mA;Co=2.2uF; 
Tr=10us 


F=217Hz,lo=100mA, 


NM] Ph 
[$1] 


oj œ 
[91] 


A 
oo 


SC6820 Device Specification 


Typical 


Tpu 
Tpd 


Supply ramp from 0 to 3.6v in 10us 
Vo=0.1V (lout=Imax/2) 


Digital SDIOO Voltage (VDDSDO) 


Status after reset 


Application 


off 
SD Card 


30 


Max 
200 
10 
20 
75 
75 
72 
75 
240 
55 


PN 
Lu 


c c c I. [o3 


Output Voltage 


OO (default) 


01 


Output Current 


Line regulation 


Line Transient 
Regulation 


Vi=3.6V-4.2V;lo=50mA; 
Vi=3.6V-4.2V;lo=50mA;Tr=10us 


Load regulation Vi=3.8V; lo=0-50mA; 


Load Transient 
Regulation 


Vi=3.8V; lo=0-50mA;Co=1uF; 
Tr=10us 


Short current limit 
Current limit Vi=3.8V 
SRR F=217Hz,lo=50mA, 


P 
Tpu 


Supply ramp from 0 to 3.6v in 10us 


AJN 
ajo 


N| A 
o | o 


n2 


A| AJ oO 
oO}; @|o 
eo 
ajo 
oj & 
ojo 


a 
oa 
[91] 
eo 


Vo=0.1V (lout=Imax/2) 


Digital SDIO1 Voltage (VDDSD1) 


Status after reset 
Application 
Output Voltage 


off 
SD Card 
00(default) 


01 
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Parameter Comments Typical 


5 
0 


=| N 
o|o 


SISS 3 uu E ti 3/3/3/<|< 


Line regulation Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 
Regulation Tr=10us 


ak 


MD 
[91] 


= [91] 
[91] [91] 


Short current limit 75 
Current limit Vi=3.8V 410 


PSRR F=217Hz,lo=50mA, 36 
Tpu Supply ramp from 0 to 3.6v in 10us | 20 
Tpd Vo-0.1V (lout=Imax/2) 110 


Isleep lo=0mA 2 
uF 


Cext : 
General LDO(VDDCAMDO) 
Status after reset off 

Application Supply for external sensor 
Output Voltage O0 (default) 1.75 
10 1.45 1.5 1.55 
11 1.25 1.3 


3 
3 
9 
4 
4 
3 


Max 
120 
640 

270 

30 


1 
10 
0 
0 
0 
0 
8 
0 
5 
0 


— | — 
o) 

MD 

PO 

A 

N 


N 
o 


Output Current 
Line regulation Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 
Regulation Tr=10us 


m Supper tom 016 367m s [12 


General LDO (VDDCAMDA) 


Status after reset off 


>] oO 
po] 
ojo 
j| m 
ojo 


A 
[61] 


Q 
(o>) 


— | — — 
oO o 
A 
[61] 


=k 
—- 


Application Supply for external sensor 
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Parameter 


Output Voltage 


Comments 


00(default) 


— 

= 

=i a] ou =| 0 — 
o j o I 


Output Current 
Line regulation 


Line Transient 
Regulation 


Load regulation 


Load Transient 
Regulation 


PSRR F=217Hz,lo=50mA, 


General LDO (VDDCAM 

Status after reset 
Application 

Output Voltage 


Vi=3.6V-4.2V;lo=80mA; 
Vi=3.6V-4.2V;lo=80mA;Tr=10us 


[e] 


Vi=3.8V; loz0-80mA; 


Vi=3.8V; lo20-80mA;Co-1uF; 
Tr=10us 


Q 
(o>) 


D1) 
off 
Supply for external sensor 


00(default) m 


SC6820 Device Specification 


Typical ax 
6 


[99] 
os 


2 


—- 
co 


i M 
8 2 
.0 
5 2 
1.8 
20 
0 30 
0 45 
0 45 
0 50 


ES 
e 
— 
ol 
[e] 


1 


N 
N 


= 33 3|3]|3|«|«|x«|x« 
uL <z <|</> 


2.8 


N 
o 


01 
10 


3.2 


1.75 


3.3 
1.8 


[99] 
P 


11 
Output Current 


Line regulation 


Line Transient 
Regulation 


Load regulation 


Load Transient 
Regulation 


Vi=3.6V-4.2V;lo=50mA; 
Vi=3.6V-4.2V;lo=50mA;Tr=10us 


[e] 


Vi=3.8V; lo20-50mA; 


Vi=3.8V; lo20-50mA;Co-1uF; 
Tr=10us 


1.15 


1.2 


n2 
eo 
[9*] 
eo 


a S 
a; O0 


PSRR 


Tpu Supply ramp from 0 to 3.6v in 10us 
Tpd Vo=0.1V (lout=Imax/2) 


F=217Hz,lo=50mA, 
12 
1 


—- 


A 
e 
ola 
Ojo 


4 
[e] 
[em 


o (o>) a; on 
[e] 
" 
pe) 
c c cio 


[9*] 
eo 


N 
N 


Small battery and Real 


Status after reset 


time clock LDO (VDDBK and VDDRTC) 
On 


Application 


VBATBK Output 
Voltage 


Supply for small battery and RTC 
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VBATBK output 
resistor 


VDDRTC Output 
Voltage 


Output Current 


EIN 


3.05 


E 


400 


La 


Typical 


2 


SC6820 Device Specification 


Line regulation 


Vi=3.8V: loz0-0.2mA AN 


5 
Supply ramp from 0 to 3.6v in 10us 

1 

1 


5 
0 


SIMO LDO (VSIMO) 

Status after reset 
Application 

Output Voltage 


0.01 


Supply for SIM Card 
O0 (default) 


10 


Output Current 
Line regulation 


Line Transient 
Regulation 


Load Transient 
Regulation 


11 


Vi=3.6V-4.2V;lo=30mA; 
Vi=3.6V-4.2V;lo=30mA;Tr=10us 


Vi=3.8V; lo=0-30mMA;Co=1uF; 
Tr=10us 


Short current limit 


Current limit 


Vi=3.8V 


8 
9 
0 
1 


3. 
3 


PSRR 


F=217Hz,lo=30mA, 


Tpu Supply ramp from 0 to 3.6v in 10us 
Tpd Vo=0.1V (lout-Imax/2 


X 9" —— n — E 


2.9 

3.0 
Ee 

120 

36 
La 
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[Parameter [Gommens [Mim [Tuis | Max | Unit 
SIM1 LDO (VSIM1) 
Status after reset Off 

Application Supply for SIM Card 
Output Voltage 00(default) 


a 
[e] 


ET — [$1] 
— 


Output Current 


Line regulation Vi=3.6V-4.2V;lo=30mA; 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 
Regulation 


4 
n2 
[m] 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=1uF; 
Regulation Tr=10us 


no 
oi 
[9*] 
eo 


Short current limit 
Current limit Vi=3.8V 120 
PSRR F=217Hz,lo=30mA, 36 


= 
ol 
e 


Tpu Supply ramp from 0 to 3.6v in 10us | 60 
Vo=0.1V (lout-Imax/2) 


E lo=OmA 


ai 
ol 
[e] 
c 


-| > 
olo 
Iz 

o. 


— 
ol 


Analog BB Voltage(AVDDBB) 
Status after reset On 
Application S for BB circuit, for example ADC/DAC/APC 


Output Current 
Line regulation Vi=3.6V-4.2;lo=50mA; 


Line Transient Vi=3.6V-4.2;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 
Regulation Tr=10us 


N 
N 
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z 
D 
x 


c 
[e] 
c 


N 
N 
o 
c 
o 


Vo=0.1V (lout=Imax/2) 
Isleep lo=0mA 

Cext 
Analog VB Voltage(AVDDVB) 


Status after reset Off 


Q 
[e] 


Application VB analog/VB output 
Output Voltage 00(default) 


[e] 


=. | = 
a| Ol] = 


Output Current 
Line regulation Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; 


Load Transient Vi=3.8V; lo=0-50mA;Co=4.7F; 
Regulation Tr=10us 


— | 
oO} oO 
eo 


hv] 
[e] 


[9*] 
eo 


mA 
mV 
mV 
mV 
[PSRR — — |F-2UHzi-SOmA | La 


PSRR F=217Hz,lo=50mA, 


Cc 
n 


Tpu Supply ramp from 0 to 3.6v in 10us 

Tpd Vo=0.1V (lout=Imax/2) 

Isleep lo=0mA 

Cext 

USB High Voltage(VDDUSBH) 

Status after reset Off 
Application USB IP 

Output Voltage 00 (default) 


eie|c 
m[»|o 


Line regulation 


Line Transient 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=2.2uF; 
Regulation Tr=10us 


PSRR F=217Hz,lo=50mA, 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 86 of 1011 


This document contains information on a product under development. 


Cen iA eanncian tha vinkt ta Ahanan av dianantiniia thin rediit aiii d antian 


GR SPREADTRUM 


Parameter 
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23 
1 2.2 


Comments 


Tpu 
Tpd 


Isleep 


Supply ramp from 0 to 3.6v in 10us 
Vo=0.1V (lout=Imax/2) 
lo=OmA 


h5 
AR 
eo 
c 
D 


c 
o 


— 
ol 
c 

> 


Cex uF 
VDD25(VDD25) 


Status after reset 


On 
PLL and EFUSE 
00 (default) 


Application 


i) 
o 


Output Voltage 


[e] 


= 
—- — 


|265 |275 2.85 


10 


oo 
e 


MENMEN 
e fe [30 


Output Current 


Line regulation Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 


Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 
Vi=3.8V; lo=0-30mA;Co=2.2uF; 


Tr=10us 


2 
2 
2 
2 


5 

10 
0 
0 
8 


< 


Load Transient 
Regulation 


2 
4 


1 
100 00 


Tpu 

PSRR 

Cex 
DVDD18(VDD_A) 


Status after reset 


c 
[7] 


e[s[ ajaj api 
UJ Pa <|/</> 


Supply ramp from 0 to 3.6v in 10us 
F=217Hz,lo=30mA, 


6 


uF 


On 


Application Analog 1.8V power 


7 
9 


Line regulation Vi=3.6V-4.2V;lo=50mA; 


Vi=3.6V-4.2V;lo=50mA;Tr=10us 


Line Transient 
Regulation 


3555 
< <| <|> 


Load regulation Vi=3.8V; lo=0-30mA; 


Vi=3.8V; lo=0-30mA;Co=2.2uF; 
Tr=10us 


F=217Hz,lo=50mA, 


Load Transient 
Regulation 


4 
4 


Cex 


5 
0 3 
9 
6 
10 2 
0 4 
0 8 
0 8 
2 
4 0 7 
2.2 2.2 4 
1.8 1 
10 2 
0 4 
0 8 
0 8 
0 5 
2 


0 
0 
0 
0 
0 
2 
0 
0 
0 
0 
0 


E 
5 
20 
20 


SIE 


F 


WIFO LDO Voltage (VD 
Status after reset 


Application 


DWIFO) 
Off 


Supply for external Wif terminal 


Output Voltage 


00 
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Parameter 


01 (default) 


Comments Typical 
3.8 


1.8 


Output Current 


Line regulation 


Line Transient 
Regulation 


Load Regulation Vi=3.8V; lo=0-200mA; 


Load Transient 
Regulation 


=" 
e 


Vi=3.6V-4.2V;lo=100mA; 
Vi=3.6V-4.2V;lo=100mA;Tr=10us 


i) 
[91] 


[91] 
eo 


M 
[91] 
[91] 
eo 


Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Tr=10us 


=% 
no 
=i | = 
C5 | co 
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= 
D 
x 


ao} hm] bh 
Ojoj|o 
[e] 


Short current limit 


Current limit 


PSRR F=217Hz,lo=100mA, 
p Supply ramp from 0 to 3.6v in 10us 


Tpu 
Tpd 


mi 
[91] 


Vi=3.8V 


oy; 
oO | = 
eo 


Vo=0.1V (loutzImax/2) 180 


[61] — 
o M 
f=) 

> 


IDEE py ye 
> < j< <| <|> 


c 
[7] 


Isleep 


Cext External cap 


WIF1 LDO Voltage (VD 
Status after reset 


Application 


Output Voltage 


lo-0mA 12 


22 


ak 
C1 


DWIF1) 
Off 


Supply for external Wif terminal 


2.7 
3.15 


2.8 
3.3 


m 
c 


N 
[99] 


= 
N 
(= 
= 


00 
01 (default) 
11 


| ^ ANY 00 [t 
Output Current 


Line regulation 


Line Transient 
Regulation 


Load Regulation Vi=3.8V; lo=0-200mA; 


Load Transient 
Regulation 


Short current limit 


1.7 1.8 


Vi=3.6V-4.2V;lo=100mA; 
Vi=3.6V-4.2V;lo=100mA;Tr=10us 


4 
n2 
o 


n2 


[91] 
[91] 


[91] 
eo 


Vi=3.8V; lo20-200mA;Co-2.2uF ; 
Tr210us 


[91] 
[91] 
eo 


mi 
[91] 


— — 
e M 
— 
w 


—- 
co 


ao] N 
ojo 


<| < <| <| > 


Current limit 
PSRR 


Vi=3.8V 
F=217Hz,lo=100mA, 


oy; 
Q| = 
eo 


Supply ramp from 0 to 3.6v in 10us | 60 


Vo=0.1V 
(loutzImax/2) 


lo=OmA 
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Parame [Comments J Mm Trio ex [Unt 


SIM2 LDO (VSIM2) 
Status after reset 


Application 


Off 
Supply for SIM Card or CMMB RF 


SC6820 Device Specification 


Output Voltage 00 2.8 2.9 


7 1.8 1.9 


10(default) 1 


V 


11 
Output Current 


Line regulation 


Line Transient 
Regulation 


=i | = = / 0 
a; Oi e ` 


Load regulation 


Load Transient 
Regulation 


Short current limit 


Current limit 


1.3 


Vi=3.6V-4.2V;lo=30mA; 
Vi=3.6V-4.2V;lo=30mA;Tr=10us 


Vi=3.8V; lo=0-30mA; 


Vi=3.8V; loz0-30mA;Co-1uF; 
Tr=10us 


Vi=3.8V 


130 
410 


12 1.1 


ci 
eo 
n2 
e 


n 
e 
A 
oO 


o|o 
ojo 


ak 
c1 
[e] 


480 


PSRR 


7 
i 
Cext 


2.2 


F=217Hz,lo=30mA, 48 


o 
eo 
M | o 
N| Ò 


120 
250 


4 
Co 
eo 


; 


die 
ol 
n2 
Co 


c 


= 
> 


>| > <| < <| <| > 


SIM3 LDO (VSIM3) 
Status after reset 


Application 


Off 
Supply for SIM Card or CMMB RF 


Output Current 


Line regulation 


Vi=3.6V-4.2V;lo=30mA; 


pe) 
[e] 


Line Transient 
Regulation 


Load regulation 


Vi=3.6V-4.2V;lo=30mA;Tr=10us 


Vi=3.8V; lo=0-30mA; 


A 
eo 


Q 
eo 


Load Transient 
Regulation 


Short current limit 


Current limit 


X 9" —— n — E 


Vi=3.8V; lo20-30mA;Co-1uF; 
Tr=10us 
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PSRR F=217Hz,lo=30mA, 
Tp Supply ramp from 0 to 3.6v in 10us 


u 
Tpd Vo=0.1V (loutzImax/2) 
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150 


Typical 
60 
12 
25 


aj N 
oj m 
eo 


0 
0 


[9v] 


c 
o 


Isleep lo-0mA 


DW 
2.2 


N 


2.2 


Cext 
LDO_PA 
Status after reset off 


Application Audio PA 
Output voltage 0 
0 


N 
o 


od 
[o 


oo 
[e] 


— 

n [$2] 

(on) Co 
ET 


ad 
De) 


0 
100(default) 


Output current 


Line regulation Vsupply=3.6->4.2V, lout=200mA 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA 


Load transient Vsupply=3.8V, lout=0->400mA, 
regulation Trise=10us 


PSRR Freq=217Hz, lout=400mA 
Time to power up Vsupply=0->3.8V, Trise=10us 


Time to power down Vout=0.1V, lout=400mA 
lout=OmA 


00 
11 
111 


Isleep 


2 
2 
3 


[99] 
no 


€ |« 
o 


3 
3 


4 
5 
3 


5 
1 
180 

1 


w | w 
aj A 


2 
3 
3 
3. 
3 
3 


3 
3 


e oO 


1 


pe) 
[e] 


A 
eo 


2 
8 


— 
(op) 
[e] 


10 


pe) 
e 
eo 


4 


4 

[e] 

eo 

= 
ol 

[91] 

eO 


30 


A 
o 
eo 


= 
ol 


o 


5 3 [3] 38|3'3|«l«'«|[«|«|«|«|« S 
< |<| < |<|> 


Required for stability and ripple 


Output capacitor rejection 


Note1. There are two structures for these intergrated LDOs. 


7 
8 
E 
3 
A 
0 
0 
0 
6 
2 
7 


9 
0 
1 
2 
3 
4 
5 
6 
0 
0 
0 
0 
0 
0 
y4 


4 


Note2. The PSRR listed means the worst value for all loading statuses and cover all frequency range. 


4.3.9 Charger 


Table 4-24 Performance of charger circuit 


[Ssmo [Description [Condon | Win | Typical | Max [Unit 


VCHG Power supply pin Charging condition 4.5 5.0 5.5 |V 
Vtolerance | Maxim tolerance 18 |V 
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Symbol 


Vuvh 


Description 


SC6820 Device Specification 


[Gode | win | Topical [wax [Um | 
Protease avons | 1. 1 [1 


Supply under voltage 1 
high threshold AVDD low to high 4. 4.7 


4.5 
Supply under voltage : 
low threshold AVDD high to low 4.05 4.25 445 |V 
160 200 


hysteresis 


Vtrickle 


Itrickle 


Trickle threshold 
voltage 


Trickle charge 
current 


VBAT « Vtrickle 


2.5 


id 


mV 


PH 


=| 
> 


Vrego 


Regulated output 
voltage 


Charging current 


Charging stop current 
threshold 


Floating or when 
charging finished 
Adapter mode 
00 

01 

10 

11 

USB mode 

00 

01 

10 

11 


360 
540 
720 
900 


270 
360 
450 
450 


400 
600 
800 
1000 


300 
400 
500 


JE 
> > 


Istop 
Idd 


Current consumption 


Imbat/10 


500 
0.5 
1 


Reverse leakage - " 
bos cad 


Note1: Hardware stops charging if VCHG is higher than 9V and the maximum value of VCHG can be 
set by software. The higher maximum value of VCHG, the stricter Vds requirement of external 


MOSFET. 


550 
Istdby Standby current When charging finished a 


mA 


"NH 


Note2: The value set by software should be 1096 higher than maximum value of VCHG listed in table to 
guarantee all chips can stop charging over the maximum value of VCHG. 


Note3: Istop can be set according to specific requirement. 
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4.3.10 DC-DC 
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Table 4-25 Performance of DC-DC circuit 


Table 4-26 Performance of DC-DC circuit 


[Parameter | GommentiGonaitons | win | Typict | war [Unt | 


DCDC for ARM 
Status after reset 


Application 


Output voltage 


on 


Digital core power 


0.55 | 0.65 0.75 | V 
0.6 | 0.7 0.8 IV 
07 |08 las 


Po 


a4 
e 


-— 
ho 


=š 
. — 
É 


110(default) 
111 


AS 
ho 
=k 
Co 
=ë 
P 


Trim voltage 


Output current 


Trim votage step (32 step) 


Line regulation 


Line transient regulation 


el f> 
=ï 
a 


Vsupply=3.6->4.2V, lout-200mA 


Vsupply=3.6->4.2V, lout=200mA, 
Trise=10us 


4 
[92] 


Load regulation 


Load transient regulation 


A 
eo 


Vsupply=3.8V, lout=0->400mA 


Vsupply=3.8V, lout=0->400mA, 
Trise=10us 


Time to power up 
Switching frequency 
Isleep 

Effiency 

Parameter 

DCDC for other Core 


Status after reset 


N Q 
co -— 
oa 


Vsupply=0->4.3V, Trise=10us 


lout=OmA 
100mA loading 


Comments/Conditions 


[91] 


=| 
[e] 
o|5 
o 
EE i 
N 


on 


Application 


Output voltage 


Digital core power 
0.55 


0.75 
0 


0.65 
0.7 


0.6 


= 
| = co | N 


1.0 


101 (default) 
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Trim voltage Trim votage step (32 step) 


Output current 


Vsupply=3.6->4.2V, lout=200mA, 
Trise=10us 


Vsupply=3.8V, lout=0->400mA, 
Trise=10us 


Tine opowerp | Vaumny-04V,Trsecioue | oo | 38 | o [ve 
[wep ooa 5 [ s oa 
[Mec — wmme — ws | lm 


Load transient regulation 


VBATBUCK — 
VSSBUC. 
— 10uf 
Figure 4-4 DCDC application diagram 
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DCDC efficiency vs loading 


10 


31 
5 
30 
55 
80 
110 


CoRR RR OS SEN 
mA 


ILoad/ 


Figure 4-5 DCDC efficiency vs loading 


4.3.11 Audio PA 


The block is an audio amplifier, which is Class-AB mode and Class-D mode optional. It can deliver 
800mW of continuous average power into a mono 8Q bridged-tied load (BTL) with 1% THD+N in 
Class-D mode or 500mW with 0.1% THD+N in Class-AB mode, using a 3.8V power supply. 
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AVDD36 1 VBATPA 


AVDDVBO © AVDDPA 


—_—o——__© OUTNPA 


VCMPA<> 


Figure 4-6 Audio PA structure 


Table 4-27 Absolute maximum ratings 
Parameter Description Condition MIN TYP MAX | UNIT 
VBAT Driver power supply 3.6 3.8 5.2 V 
AVDD Analog power supply 3.0 3.3 3.6 |V 
TA Operating free-air temperature 0 80 C 
Table 4-28 Performance of PA circuit 


Test condition: VBAT=3.8V, AVDDVB=3.3V, AVDDPA-3.6V, T=27°C, Rload=8Q. Input sine wave 
with a frequency of 1kHz, measurement bandwidth 20-20kHz, unless otherwise specified. 


Current 
consumption 


Maximum output Class-AB THD>=1% 
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VBAT=3.3V, 
AVDDVB=AVDDPA 
=2.9V, THD>=1% 


i EN 
AVDDVB=AVDDPA 

=2.9V, THD>=1% 

ws DILE 
THD>=1% 

Power supay uam ELA 
sedeo foso f o 
Taaitamonie | oessas [Pow | for) J — 
oe mew [fom | 

omen [mew |o [5 | | 
Pew J pes | | 


Signal-to-noise Class-AB | Po=0.5W 


Po-0.3W | | 8 | 
t qus men | wm fev 
Efficiency Power efficiency Class-AB |Po-058W | Jax] | |. 
[wow | || | — 
asso [Rem | fe | 
[mom — | fo | — 
ee Nes 4 —s- 
Gwen | 5] ]9— 


fsw Switching Class-D 0.5 0.7 | MHz 
frequency 

tsw Power switch slow 1 2 ms 
start-up time 
PA Class-AB mode 30 50 |ms 
common voltage 
fast start-up time 


ma © [waa ERN C2 [rn 


Note *: When set Dolphin's control register GODLZGODR--6GB, set digital gain=Full scale-1dB, 
the maximum output power on the speaker (with bead and 1nF capacitor low pass filter) with 
THD>=1% is 700mW. 

Note 1: Ripple voltage on VBAT is 0.3Vpp at 217Hz and 1kHz. 


Note 2: When PA's input comes from Dolphin, the output voltage noise will be 50uV in Class-AB 
mode, 150uV in Class-D mode. 
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4.3.12 LCD Backlight LED Driver 


The LCD Backlight module provides six matched current sources, sinks up to 24.75 mA of 
load current to accommodate each of the six White LEDs. The module uses current mirror to 
construct LCD backlight driver. The reference current source ISET is set with an external resistor 
R. Each of the matched current regulators has a 100:1 current ratio between the VLEDx outputs 
(one channel) and the ISET currents. It requires no charge pump. Brightness can be controlled by 
software. The module is in shut down mode when the whtled pd is active. 


VBAT 


AVDD 


WHTLED IBO 
WHTLED B1 


WHTLED IB2 
WHTLED B3 
WHTLED IB4 
WHTLED IB5 


Iset 


Figure 4-7 LCD backlight LED driver application 


Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED driver 
current control bits will not be effective. 


Table 4-29 Peformance of LCD backlight LED driver 


[Paramsier [GendonsConmens — [wm [tics [wok [unt | 
[omes j [is  — 
ww. 7 | 25 ] — 
two — — —| 9 1 — 
we — — | 95 ] — 
wwe  — | 55 | 


00101 5.25 
00110 6.0 


00111 6.75 
Output current 
01000 7.5 


[ms — | 85 | 
ww  — | ]* —1— 
[ms  — | [9 | 
me — — | fe | 
[ms  — | "5 | 


01110 12.0 
01111 12.75 
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Output current 


4.3.13 Keypad Backlight LED Driver 
The keypad backlight driver is constructed with current mirror. 


VBAT 


Figure 4-8 Keypad backlight LED driver application 
Table 4-30 Performance of Keypad backlight LED driver 


Parame [GomdensCommens | win [Tcu |max [unit 
p] 


Status after reset off 


000(min current) (default) 


Output current 
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4.3.14 Vibarator 
The vibrator driver is constructed with current mirror. 


VBAT 


VIBR. OUT 


Figure 4-9 Vibrator driver application 


Table 4-31 Performance of Vibrator driver 


3000 ea Cp 


Output current 
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5 Micro-Controller Unit Subsystem 


SC6820 has two embedded processor cores: CortexA5 and Ceva-X1622. In general, the 
MCU and DSP control the operation of various ASIC hardware modules. The MCU or DSP 
prepares the data that needs the ASIC to process and sets up some control registers that 
tells the ASIC how to process the data. Therefore, the software control interface consists 
of data memories and control registers. The software interface sections define the 
organization of the data memories and the meanings of control register bits. 


5.1 Processor 


SC6820 contains one 32-bit RSIC core, CortexA5, with 32kB L1 cache for data and 
program and also with 128KB L2 cache. 


ARM Memory Map 


On the ARM side, the address bus is 32-bit wide and the address map is presented in this 
section. In order to support multiple boot modes, the ARM memory space can be 
remapped after reset. 


Table 5-1 SC6820 ARM memory address map after reset 


0x0000 0000 - 
-7 256M 


0x1000_0000 — 
reserved 

0x1FFF_FFFF 
0x2000_0000 — External Memory Control 
0x200F_FFFF Register 
ee DMA Control Register 
0x201F_FFFF 

202 - 
0x2020 -0000 DCAM Control Register 
0x202F_FFFF 
0x2030_0000 — 

— B 2. 


uie w Bus Monitor 0 
0x2040 OFFF 
0x2040 1000 — | 
0x2040 1FFF Bus Monitor 1 
0x2050 0000 - 
o. im SDIOO Control Register 

0x205F_FFFF 

2 E 
Eun SDIO1 Control Register 
0x206F FFFF 

207 = 
Mobi caue LCD Control Register 
0x207F FFFF 

2 = 
0x2080 0000 WRITE 
0x208F FFFF 
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0x2090_0000 — 


0x20A0_0000 — Monitor the AXI 


bus between 
Ox20AF FFFF ARM and EMC 
Ox20CO 0000 - 


Ox20CF FFFF —— x 


Global 


[C Wee owe 
0X20CO 0800 
ES MN 
S 
ie — 
a jmmrwm 7 qwe 


mau 0000 — 
0x20E0_0000 - 
0x3000_0000 — ee 
Ox3FFF_FFFF 


There are three RAMs used 
as Internal RAM. 

IRAMO 

0x4000_0000 - 


SC6820 Device Specification 


AXI Bus Monitor 


0x20B0_0000 — 


0x20BF_FEFF DRM Control Register 


VSP Control Register 


If remap = 0: 


0x4000_3FFF 

Dedicate for ARM (16 KB) 
Internal On Chip RAM space/ 
Internal On Chip ROM space | IRAM1 


0x4000 4000 — 
0x4000 7FFF 


Dedicate for ARM (16 KB) 


0x4000. 0000 — 
OxAFFF. FFFF 


IRAM2 


0x4000 8000 — 
0x4000 AFFF 


Share with DCAM (12 KB) 


0x5000 0000 — 0x5000 0000 — 
OxSFEF FFFF Share Memory with DSP 0x5000 OFFF Dual Port 
= Memory Shared with DSP (4 
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Internal On 
Chip RAM 
Space 
0x4000_0000 — 
0x4000_7FFF 
is used. 

If remap = 1: 
Internal On 
Chip ROM 
Space 
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0x6000 0000 — 


0x7000 0000 - Map to 0x0000 0000 — 


DSP-Side Space OxOFFF FFFF space on 


0x8000 0000 — 
Ox8FFF_FFFF 


Lo 0x8000 3000 [INC | e. (| 


0x8100 0000 General RTC Timers 
u— Emm 
0x8200 0040 Watch dog Analog control 
sos rier 
[ emo o ooon 
[memo ouo [Pmr —— arogo | 


EE 0x8200. 0280 Touch panel Analog control 
|. | 0x8200 0300 Aux ADC Analog control 


| L0x82000380 | | | 0380 DEMNM INTC — sf Analog control | | Analog control | 

0x8200_03c0 Charger WDG Analog control 
_— o — oe 

0x8200_0480 GPIO Analog control 
— essi p — — — penes 
[  [semeww [H6 Awesemro 


O aÑ 0x8300. 0000 |UNRRTO | | 


0x8400 0000 UART1 
— — — — 

0x8500 3000 SIM Card1 
— — eL — 
F0 semegxo — ee — — — — 
-—— — -—— — —— RR 
A  memesxo — — es — — — — | — 
[. wmew — ems — — 1 — 


Peripheral Address Space 
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[aaaress Fange | memory socor [susse [noe | 
e | 
[ [wo — (Go  — | — 
[m9 — — |&6 — — — —| 
[  [oseooo Gewmiies — | 
a 
[paw 
Ox8EO00 0000 UART 2 

— e 
[ [sao — | — — "i i 
[— [esmeswe — — 9n — — — L| 
[ [ssp — [i — 1 p 
[marmo — Rem — 


0x9000_0000 — 
Ox9FFF_FFFF 


Reserved 


0xA000_0000- 


OxA000_FFFF Coresight components 


OxA000_0000- 
OxA000_OFFF 
0xA000 1000- 
OxA000_1FFF 
OxA000_2000- 
OxA000_2FFF 
OxA000_ 3000- 
O0xA000_3FFF 
0xA000_4000- 
OxA000..4FFF 


0xA000_7000- 
OxA000_7FFF 


Coresight debug rom table 


Coresight ETB 


Coresight CTI 


Coresight TPIU 


Coresight Funnel 


A5 integration rom table 


OxAO00 8000- 


" 
0xA000_8FFF saat ali 


OxA000_9000- 
OxA000_9FFF 


0xA000_A000- 
OxA000_AFFF 


0xA000_B000- 
0xA000_BFFF 


A5 PMU 


Ab integration CTI 


ETM 
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[Address Range | Memory Secor [surse [Wee — | 


0xA000_C000- 
0xA000_FFFF Reserved 
0xA001_0000- 
OxA001 FFFF 
0xA002 0000- 
OxAOOF FFFF Reserved 
0xA010_0000- 
0xA01F_FFFF CPU NIC301 
0xA020_0000- 
OxA1FF_FFFF Reserved 
0xA200_2000- 

g Il 
OxA200 2FFF L2 cache controller 
ee Reserved 
OxBFFF_FFFF 


0xC000 0000 — 
OxCFFF FFFF 


OxD000 0000 — 
OxDFFF FFFF 


External Memory Space 


Reserved 


= External Memory Space (in 
0xE000_0000 

: case using 4Gb DDR, this 
OxEFFF FFFF area should be second half) 


If remap = 0: Internal On Chip 
ROM Space 

OxFFFF. 0000 — 
OxFFFF_7FFF is used. 

If remap = 1: Internal On Chip 
RAM Space 


Internal On Chip ROM Space 
OxFFFF 0000 / 
Internal On-chip RAM space 


It should be noted that: 


1. The re-map (address space swapping) among the on chip RAM and internal ROM 
is controlled only by write value to remap control bit when system was powered 
up. 
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5.2 External Memory Controller 


5.2.1 Overview 


The EMC is a multiple AHB channels and one AXI channel external memory controller, 
and it supports only DRAM. 


16-bit SDR-SDRAM and DDR-SDRAM 
32-bit SDR-SDRAM and DDR-SDRAM 


5.2.2 Features 


5.2.2.1 AHB Related Features 


General features: 


Support multiple AHB channel. 

Support 32-bit AHB and 64-bit AHB 

Support AHB big-endian or AHB litile-endian 

Support multiple options for data endian converting 

Support asynchronous mode and synchronous mode between AHB clock and EMC 
clock (configurable) 

Support all AHB-compatible transaction. 

Support a FIFO for read in each channel 

Support a single-buffer or double-buffer (configurable) for write in each channel 
Support automatically channel closing or forcedly channel closing (configurable) for 
power saving 


5.2.2.2 AXI Related Features 


General features: 


Support one AXI channel. 

Support 64-bit AXI 

Support AXI big-endian or AXI little-endian 

Support multiple options for data endian converting 

Support asynchronous mode and synchronous mode between AXI clock and EMC 
clock (configurable) 

Support all AXI-compatible transaction. 

Support a FIFO for command (write address and read address) in the channel 
Support a FIFO for read in the channel 

Support a FIFO for write in the channel 

Support automatically channel closing or forcedly channel closing (configurable) for 
power saving 


5.2.2.3 Channel Multiplex Features 
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| 4-level configurable priority. 
| For the same priority, robin-round algorithm is used. 
| For the same priority, read bursts and write bursts are taken with the same priority. 


5.2.2.4 External Memory Related Features 


Device type: 


| All kinds of 16-bit SDR-SDRAM 
| All kinds of 16-bit DDR-SDRAM 
| All kinds of 32-bit SDR-SDRAM 
| All kinds of 32-bit DDR-SDRAM 


DRAM Operation mode features: 


| Support SDR-SDRAM and DDR-SDRAM. 

| Support from 16Mbit to 8Gbit SDRAM. (Still no data sheet for single-die 
1G/2G/4G/8G bit SDRAM). 

Support up to 2 CS. And all SDRAM must have the same type. 

Support 4-bank. 

Support 11/12/13/14-bit row width. 

Support 8/9/10/1 1/12-bit column width. 

Support 16/32-bit data width. 

For 16-bit SDR, support 2/4/8/16/32-burst 


For 32-bit SDR, support 1/2/4/8/16-burst 
For 16-bit DDR, support 2/4/8/16/32-burst 
For 32-bit DDR, support 2/4/8/16-burst 


Support 1/1.5/2/2.5/3/3.5 CAS latency. 

Support 0/0.5/1/1.5 WRITE latency. 

Only support sequential type, not support interleave type. 
Support configurable auto-precharge bit location. 

Support configurable mode register and extended mode registers. 


DRAM Timing features: 


| All timing parameters of SDR-SDRAM and DDR-SDRAM can be met by controlling 
EMC. 

| Support configurable auto refresh interval time tREF. 

| Support configurable Minimum PRECHARGE(m) to ACTIVE (m) delay tRP. 

| Support configurable Minimum ACTIVE (m) to READ/WRITE (m) delay tRCD. 

| Support configurable Minimum ACTIVE (m) to ACTIVE(n) delay tRRD. 

| Support configurable Minimum ACTIVE(m) to ACTIVE(m) delay tRC. But tRC and 

tRAS make use of the same configuration register to control timing. That is, the 

configuration register of tRAS also MUST guarantee tRC. 

Support configurable Minimum ACTIVE(m) to PRECHARGE(m) delay tRAS. 

Support configurable Minimum WRITE(m) to PRECHARGE(m) delay tWR. 

Support configurable AUTO REFRESH command period tRFC/tRC/tARFC. 

Support configurable exit SELF REFRESH to ACTIVE command time 

tXSR/tSREX/tSRFX. 

| Support configurable LOAD MODE REGISTER command to ACTIVE or REFRESH 
command delay tMRD. 

| Support configurable Minimum read to write turn around delay tRTW. 

| Support configurable Minimum write to read turn around delay tWTR. 

| Support configurable Minimum different-CS read to read turn around delay tRTR. 
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5.2.8 Signal Description 


Table 5.2-1 EMC signal description 


TEM 16-bit 16-bit 32-bit 32-bit 
PAD name SDR DIR | DDR DIR | SDR DIR | DDR DIR 
EMRSTN M 
EMCLKDP M CLK 0 [ck o [ak o [ck 0 
EMCLKDM M CLK# 0 CLK# 0 
EMCKE M CKE o [ck o [cx 0 | cKE 0 
EMCSNO_ CS4[0] o  [css0] o [csstol o> Lessto] 0 
EMCSNI CS4[ 1] 0 fessu o  [csstu 0. [cessi] 0 
CS4[2] EETE o [csst2i Oo» [esata] 0 
CS4[3] TERTE o | cs¥[3] 0  [Css[3] 0 
RAS# 0 | RASS 0 [mss o [mss 0 
CAS# o | case o | case o | cast 0 
EMEN M W o | we o | wee o | wee 0 
EMDONO. powalo] |o fooro [|o owe |o foomo lo 
EMDQMI povalt] To [pow [o Toos To foomu To 
MDQND Doa To [pow] lo 
EMDONB Domel To foom To 
pasto =| 1/0 Dos] — [1/0 
Dei fao Dos] Tayo 
DOSI 2] 1/0 
bos 3] 1/0 
BAL 1] 0 | BALL] o. [sat 0 [stt] 0 
ALO 0 | Ato o [ato o Jato 0 
AL o [att o [ut o [a 0 
MAD. Al o [ar o [al o lan 0 
EMA3_ "T 0. [ata 0 Jars 0 [A3 0 
EMA‘ "T o [a4 o [as o [ara 0 
EMAS ALS o [aus 0 Jars o [A5 0 
EMAG "T o [ate o [ae 0 [ats 0 
EMT. AT o0 [at o [ar o [ar 0 
EMAS A[8 o [A[8 PT o ats 0 
EMAS. A[9 RET o Jats o [a 0 
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[pano O [utu 0 [an o fano 0 [ano 0 
CE o [atu o fam 0 fani 0 
anM Roe 0 [an o [an 0 [an 0 
[pausa 0 [us 0. [A13 0 [a 0 [A13 0 
ETETTENEENT 0 | BAlo o | Baro 0 | BALO 0 
DL 16 10 | Dl 16 10 
TE 10 [D7 10 
[18 10 fDi 10 

M19 [19 10 [pt 10 


[zz] [zz] 
= = 
o co 
1 1 
[zz] [zz] 
=] = 
[we] = 
< 

= 

[E] 

c 

e 

i=] 

[E] 

— 

c 


[zz] [zz] [zz] 
= = 
o o 
— => 
1 1 

[zz] [zz] [zz] 
=] i=] 
Bt r2 
~o — 
1 1 
i=] i=] 
[E] [E] 
T pa 
c c 
i=] i= 
[E] [E] 
[x = 
c Ie 


A22. D23. D[23 10 D123 n 
423 M24 [24 10> | D24 10 
M [25 10 | [25 n 
M D[ 26 10 |D[26 n 
M [27 10 | [27 10 
M DL 28 10 | [28 n 
M D[29 10 | [29 n 
M [3 10 |DI3 n 
M [3 10 [D3 10 
M 0 ho | Dio 10 D 10 | dio n 
M 1 10 þoli TES 10 | dtd n 
M 2 how | D[2 10 |o 10 fD 10 
M 3 10 [D3 10 | 13 10 [Di3 10 
M 4 10 [Di4 10 {Di4 10 [Di n 
M 5 10 | Dis 10 | DLs 10 | Dts n 
M 6 10 [Di6 10 {Di6 10 [Di6 10 
M 1 10 | D7 10 | U7 10 | {7 n 
8 10 [Di8 10 | DLs 10 [Di8 n 
9 10 | Dig 10 | DI9 10 | Dig n 
10 [D 10 10 |D n 
10 [D 10 JD TM D n 
2 10 | p12 10 | p12 10 | p12 n 
3 10 | [13 10 [Di3 10 | [13 10 
4 10 | Dit 10 fD 10 [Di1 n 
5 10 | [is 10 [nuts 10 [Di5 n 
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L ee 


5.2.4 Function Description 


5.2.4.1 Block Diagram 


| emc_rf | emc_arb | emc_dmem emc if. | 
-—- Contronl Registers | Arbiter | DMEM | 
AHBre| Processing 
Port emc ahb | y eme sel | | 
| command | MUX | | 
write data buffer | e device | dec wl M | 
a] read data fifo ra | vni hun | f x | 
| | š a dividing is | | 
| | address mapping | | 
| emc axi | s; emc addr | E e 
| command | | enc |ddata M Y Memory Bus 
AA 
r write data buffer | MUX | > 7 | 
pond read data fifo |= | DEMUX = MUX | a D a | 
E 
M 
| | | u | 
| | | | 
| | | | 
| | | | 
| | | | 
Channel Device DMEM/SM 
Bus Bursts Bursts Bursts EM Bursts 


Figure 5.2-1 EMC block diagram 


EMC mainly have six parts: 


| emc_ahb32 and emc_ahb64 are used to interface with AHB, and emc_axi64 is used 


to interface with AXI. 


| emc sel, emc arb and emc addr are used to multiplex multiple channels and divide 

channel bursts to device bursts 
| emc dmem and emc if are used to generate external memory bus sequence. 
| emc phy is used to interface with external memory and handle timing. 


| emc rf is configuration registers. 
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5.2.4.2 


5.2.4.3 


| emc pmu is used to gate clock automatically or forcedly. 


Configuration AHB Interface Descriptions 


This port is a very simple asynchronous AHB slave only used for EMC configuring. 
| 32-bit AHB slave 

| No endian issue 

| READ, WRITE 

| Only support WORD accessing 

| Support All AHB burst types (EMC takes all types as SINGLE transactions) 
| 

support any combination between the two clocks. 

| Wait state: O wait state. 

| Always response OK. 


Accessing AHB Interface Descriptions 


EMC supports multiple accessing AHB channels, 32-bit or 64-bit, big-endian or 
little-endian, asynchronous or synchronous. 


5.2.4.3.1 Block Diagram 


emc ahb 
U Req »- re 
Generate “———_ ac 
AHB bursts 
— ---> —> 2-Burst Command FIFO (2 entry) > 
channel bursts 
9 m 2-Burst Write Buffer (16 entry) a 
= 1-Burst Read FIFG (8 entry) e 
HCLK domain | clk_eme domain 
Figure 5.2-2 Accessing AHB interface block diagram 
5.2.4.3.2 AHB Compatibility 
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No requirement for the frequency of configuration AHB slave clock and clk emc. Or, 
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32-bit AHB channel 

64-bit AHB channel 

AHB big-endian or AHB little-endian 

Asynchronous or synchronous between AHB clock and EMC clock 

READ, WRITE 

BYTE, HALF, WORD for 32-bit AHB channels and DWORD for 64-bit AHB channels 
All burst types: SINGLE, INCR, WRAP4, INCR4, WRAP8, INCR8, WRAP16, INCR16 
For INCR, support HLENGTH from 1 to 15 

Support BUSY-inserted 

Cannot response ERROR to AHB 

Cannot issue SPLIT transactions 

Don’t care about HPROT 


5.2.4.3.3 AHB Bursts Mapping to Channel Bursts 


EMC maps AHB bursts to channel bursts in emc_ahb32 or emc_ahb64 because of too 
long AHB burst length or undefined burst length. 


Burst mapping includes three steps — pre-mapping, burst mapping, post-adjusting. 
Pre-mapping divides the too long bursts, and follows these rules: 


To WRAP16 Bursts: 


| If a burst starts from WRAP 16 boundary, the burst is mapped to one INCR burst. 

| If a burst doesn't start from WRAP16 boundary, the burst is divided to two INCR burst. 
The first one is from start to WRAP 16 boundary, and the other is from boundary to 
end. 


To INCR16 Bursts: 
| A INCR16 burst is divided to two INCR8 bursts, each of which includes 8 data. 


To INCR Bursts: 


| If HLENGTH is 0, do nothing. 

| If HLENGTH is not more than 8, do nothing. 

| If HLENGTH is more than 8, the burst is divided to two bursts, the first 8 data 
constitutes the first burst with HLENGTH of 8, and the left data constitutes the next 
burst with HLENGTH of original HLENGTH minus 8. 


Burst-mapping follows these rules: 


| If related rf hburst ren csx for reading or rf hburst ren csx for writing is cleared, 
this burst is taken as multiple single transactions, and burst length is 1 BYTE for 
BYTE transaction, or 1 HALF for HALF transaction, or 1 WORD for WORD 
transaction, or 1 DWORD for DWORD transaction. It's IMPORTANT that this rule is 
only used by SMEM. 

| If HBURST is SINGLE, burst mode is INCR, and burst length is 1 data (BYTE, HALF, 
WORD or DWORD). 

| If HBURST is WRAP4, burst mode is WRAP, and burst length is 4 data (BYTE, HALF, 
WORD or DWORD). 

| If HBURST is INCR4, burst mode is INCR, and burst length is 4 data (BYTE, HALF, 
WORD or DWORD). 

| If HBURST is WRAPS, burst mode is WRAP, and burst length is 8 data (BYTE, HALF, 
WORD or DWORD). 


V.1.0 Spreadtrum Communications, Inc., Confidential and Proprietary 111 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


EZ SPREADTRUM SC6820 Device Specification 


| If HBURST is INCR8, burst mode is INCR, and burst length is 8 data (BYTE, HALF, 
WORD or DWORD). 

| If HBURST is INCR and HLENGTH is not 0, burst mode is INCR, and burst length is 
HLENGTH of data (BYTE, HALF, WORD or DWORD). 

| If HBURST is INCR and HLENGTH is 0, burst mode is INCR, and burst length is from 
related rf hburst rlength incr. chx or rf hburst wlength incr  chx. 
rf hburst. xlength incr chx = 0 : burst length is 2 WORD 
rf hburst. xlength incr chx = 1 : burst length is 4 WORD 
rf_hburst_xlength_incr_chx = 2 : burst length is 6 WORD 
rf hburst. xlength incr chx = 3 : burst length is 8 WORD 
rf hburst. xlength incr chx = 4 : burst length is 10 WORD (only for 64-bit AHB 
interface) 
rf hburst, xlength incr chx = 5 : burst length is 12 WORD (only for 64-bit AHB 
interface) 
rf hburst, xlength incr chx = 6 : burst length is 14 WORD (only for 64-bit AHB 
interface) 
rf hburst xlength incr chx = 7 : burst length is 16 WORD (only for 64-bit AHB 
interface) 


Post-adjusting deals with burst length from above in order to unify the unit 


| For 32-bit AHB interface, burst length is unified to WORD. 
| For 64-bit AHB interface, burst length is unified to DWORD. 


In AHB interface logic, both WRAP bursts and INCR bursts are taken with the same 
optimization method. 


5.2.4.3.4 Read Operation Description 


An 8-entry (8-WORD for 32-bit AHB and 8-DWORD for 64-bit AHB) read FIFO is used in 
each AHB channel to improve accessing performance. All reading operations, single 
access or burst access, cannot bypass this FIFO. 

The read FIFO always contains only one channel burst at the same time. 

For read operations, only one channel burst is on process in emc ahb at the same time, 
and there is only one pipeline stage, unlike write operations. All read operations are 
executed one by one. 


5.2.4.3.5 Write Operation Description 


There is only one data path for write, and all write transactions should pass write buffer. 
One AHB bursts should be written into write buffer firstly, and then EMC transfers data to 
external memory from write buffer. 

Write buffer is a 16-entry (16-WORD for 32-bit AHB and 16-DWORD for 64-bit AHB) 
double buffer. 

There are two pipeline stages for write operations. One is AHB writes data to write buffer, 
and the other is write buffer transfers data to external memory. So there are at most two 
channel bursts on process in one emc ahb. 
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Because software completes one transfer only after data is written into write buffer, there 
is a delay time between software transfer completing and external memory transfer 
completing. The maximum delay time is the time that EMC writes two channel bursts to 
external memory. 


5.2.4.3.6 Data Endian Switching 


There two types of endian issues in EMC, one is AHB protocol endian, and the other is 
data endian. 


For AHB protocol endian, EMC can handle it automatically by hardware. 


For data endian, because EMC cannot understand different requirements from software, it 
provides different converting options for software. 


For each AHB channel, EMC provides one rf_endian_swt_chx to select the converting 
options. 
For 32-bit AHB: 
rf endian swt chx = 0 : BYTE switching 
0->3 
1->2 
2->1 
3->0 
rf endian swt chx = 1 : HALF switching 
0-22 
2-50 
rf endian swt chx = 2 : Not supported 
rf endian swt chx = 3 : no-switching 
For 32-bit AHB: 
rf endian swt chx = 0 : BYTE switching 
0--7 
1-56 
2-55 
3-24 
4->3 
5->2 
6->1 
7-> 0 
rf endian swt chx = 1 : HALF switching 
0-26 
2->4 
4->2 
6->0 
rf endian swt chx = 2 : WORD switching 
0-24 
4->0 
rf endian swt chx = 3 : no-switching 
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5.2.4.3.7 Channel Sleep Control 
EMC provides a method to hold each channel for system sleep control. 


If rf auto sleep en chxis set, this method is enabled. System can use some hardware 
signals to hold EMC AHB channels and make these channel sleep. 


5.2.4.4 Channel Multiplex Descriptions 


This logic mainly has four functions: channel bursts arbitrating and multiplexing, 
multiplexed command queue, channel bursts being divided to device bursts, and device 
bursts address mapping. 


5.2.4.4.1 Block Diagram 
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emc arb 
emc sel |channel 


select channel burst 
pud 
device burst 


DMEM co 


channel burst 
arbitration 


2-stage 2-stage 
channel burst device burst 
command queue command queue 


Y channel select 


Write Data 
MUX 


channel select. 


Read Data DMEM read 
DEMUX 


Channel Bursts Device Bursts 


Figure 5.2-3 Channel multiplex block diagram 


5.2.4.4.2 Channel Burst Arbitration and Multiplex 


| Arbitration is done based on channel bursts. 
| The arbitrator receives channel burst requests from each channel logic, and 
response acknowledges to them if accepting related requests. 
| The request signals MUST be held until related acknowledge is received. And also, 
the command information MUST be issued together with requests. 
| Arbiter strategy: 4-level priority robin-round. 
4-level configurable priority. 
For the same priority, robin-round algorithm is used. 
For the same priority, read bursts and write bursts are taken with the same 


priority. 
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| This part of logic completes another function, which is to multiplex channel command 
and write data and to de-multiplex read data to each channel. 


5.2.4.4.3 Channel Burst Command Queue 


| After arbitration and multiplexing, multiplexed commands are stored into a 
stage-configurable channel burst command queue. Output from channel burst 
command queue, channel bursts are divided into device bursts (this part is described 
in next chapter) and AHB address is mapped to external memory address (this part 
is described in following chapter). Then device bursts are written into 2-stage device 
burst command queue. At last, both commands (current command and next 
command) in device burst command queue is transmitted to DMEM controller, and 
current command is transmitted to SMEM controller. 

| Channel burst command queue is stage-configurable (controlled by 
rf cmd queue mode), and the configuration is: 

O-stage (rf cmd queue mode is 0): if the 2" command in device burst 
command queue is empty, arbitration is issued, and new channel burst 
command is written to the 1% command. 

1-stage (rf cmd queue mode is 1): if the 1° command in channel burst 
command queue is empty, arbitration is issued, and new channel burst 
command is written to the 1% command. 

2-stage (rf cmd queue mode is 2): if the 2" command in channel burst 
command queue is empty, arbitration is issued, and new channel burst 
command is written to the 1% command (if 1? is empry) or the 2"° command (if 
1% is not empty). 

| Channel burst sequence in channel burst command queue is fixed and cannot be 
changed. 

| Channel burst command structure: 


Table 5.2-2 Channel burst command structure 


Bit Item Note 


[50] Command valid 
0: empty in this entry 
1: one valid command in this entry 


[49:46] Channel number 
0: this command is for channel 0 
1: this command is for channel 1 


15: this command is for channel 15 


[45:44] Reserved 


[43] External memory chip select 
0: CSO 
1: CS1 


[42] Channel burst operating mode 
0: read 
1: write 


[41:40] Data width 
0: 8-bit (only for SMEM single mode) 


Spreadtrum Communications, Inc., Confidential and Proprietary 116 of 1011 


This document contains information on a product under development. 


[T 


EA SPREADTRUM SC6820 Device Specification 


1: 16-bit (only for SMEM single mode) 
2: 32-bit 
3: 64-bit (only for SMEM single mode) 


[39] Channel burst enable 
0: single access 
1: burst access 


[38] Channel burst mode 
0: wrap mode 
1: increase mode 


[37:35] Channel wrap mode length 
: wrap of 1 WORD 

: wrap of 2 WORD 

: wrap of 4 WORD 

: wrap of 8 WORD 

: wrap of 16 WORD 

: reserved 

: reserved 

: reserved 


NO of WD + O 


[34:30] Channel burst length 
The unit is WORD 


The supported range is from 1 to 16 
WORD 


[29:0] Channel burst first address 
The unit is BYTE 


5.2.4.4.4 Device Burst Command Queue 


| Device burst command queue is 2-stage, which is fixed. The two stage commands 
are: 
Current command: current executing command 
Next command: next executing command 
| Same with channel burst command queue, device burst sequence in device burst 
command queue is fixed and cannot be changed. 
| Device burst command structure: 


Table 5.2-3 Device burst command structure 


Bit Item Note 


[46] Command valid 
0: empty in this entry 
1: one valid command in this entry 


[45] The last device burst flag in one 
channel burst 


0: not last device bursts 
1:last device burst 
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[44:41] 


Channel number 
0: this command is for channel 0 
1: this command is for channel 1 


15: this command is for channel 15 


[40:39] 


Reserved 


[38] 


External memory chip select 
0: CSO 
1: CS1 


[37] 


Device burst operating mode 
0: read 
1: write 


[86:35] 


Data width 

0: 8-bit (only for SMEM single mode) 
1: 16-bit (only for SMEM single mode) 
2: 32-bit 

3: 64-bit (only for SMEM single mode) 


[34] 


Device burst enable 
0: single access 
1: burst access 


[33:30] 


Device burst length 
The unit is WORD 


The supported range is from 1 to 16 
WORD 


For DMEM: 


[29:28] 


reserved 


[27:26] 


DMEM device burst bank address 


[25:12] 


DMEM device burst row address 


[11:0] 


DMEM device burst column address 


5.2.4.4.5 AHB Channei Bursts Dividing to Device Bursts 


AHB channel bursts from AHB interface logic are mapped to external device bursts in this 
part. Device burst information comes from configuration registers 


One channel burst is divided into several device bursts according to: 
| Device burst length is met 
| If channel burst is WRAP mode, and WRAP boundary is hit 

| If external memory is in WRAP mode, and WRAP boundary is hit 
| Channel burst end is met 


Notes, 


| Device burst information from configuration registers MUST be matched with external 
memory configuration information. 
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| In order to simplify hardware design, all device bursts are INCR mode even if channel 
bursts are WRAP mode or external memory is in WRAP mode. an WRAP channel 
burst is divided on WRAP boundary. 


5.2.4.4.6 AHB Address Mapping 


SC6820 Device Specification 


EMC should map AHB address to external memory address. AHB address is used by AHB 
transactions and this address is the same as software accessing address. BYTE is the unit 
of AHB address. External memory address is used by external memory accessing, and the 
unit is external memory data width. 


Another work of EMC is to map AHB address (or software address) to which device, 


because EMC supports multiple external devices. 


EMC provides rf cs position and rf cs mode to finish this mapping: 
Table 5.2-4 AHB address mapping 


rf cs position-2'hO 


rf cs position-2'h1 


rf cs position-2'h2 


rf cs position-2'h3 


Note The 8 domains of The 4 domains of The 2 domains of 
HADDR[29:27] is from | HADDR[29:28] is from 0 | HADDR[29] is from 0 to 
0 to 7 are equivalent to 3 are equivalent and | 1 are equivalent and 
and duplicated duplicated duplicated 
rf cs mode | CS0: HADDR[26:25]=0 | CSO: HADDR[27:26]=0 | CS0: HADDR[28:27]=0 | CS0: HADDR[29:28]-0 
-3'b000 CS1: HADDR[26:25]-1 | CS1: HADDR[27:26]=1 | CS1: HADDR[28:27]=1 | CS1: HADDR[29:28]-1 
CS2: HADDR[26:25]=2 | CS2: HADDR[27:26]=2 | CS2: HADDR[28:27]=2 | CS2: HADDR[29:28]-2 
CS3: HADDR[26:25]-3 | CS3: HADDR[27:26]=3 | CS3: HADDR[28:27]-3 | CS3: HADDR[29:28]=3 
rf cs mode | CS0: HADDR[26]-0 CS0: HADDR[27]-0 CS0: HADDR[28]-0 CS0: HADDR[29]-0 
-3'b001 CS1: NA CS1: NA CS1: NA CS1: NA 
CS2: HADDR[26:25]-2 | CS2: HADDR[27:26]=2 | CS2: HADDR[28:27]=2 | CS2: HADDR[29:28]=2 
CS3: HADDR[26:25]-3 | CS3: HADDR[27:26]=3 | CS3: HADDR[28:27]-3 | CS3: HADDR[29:28]=3 
rf cs mode | CS0: HADDR[28:25]-0 | CS0: HADDR[27:26]=0 | CSO: HADDR[28:27]=0 | CS0: HADDR[29:28]-0 
=3'b010 CS1: HADDR[26:25]=1 | CS1: HADDR[27:26]-1 | CS1: HADDR[28:27]=1 | CS1: HADDR[29:28]=1 
CS2: HADDR[26]-1 CS2: HADDR[27]=1 CS2: HADDR[28]-1 CS2: HADDR[29]-1 
CS3: NA CS3: NA CS3: NA CS3: NA 
rf cs mode | CSO: HADDR[26]-0 CS0: HADDR[27]-0 CS0: HADDR[28]=0 CS0: HADDR[29]-0 
=3'b011 CS1:NA CS1:NA CS1: NA CS1: NA 
CS2: HADDR[26]-1 CS2: HADDR[27]=1 CS2: HADDR[28]=1 CS2: HADDR[29]=1 
CS3: NA CS3: NA CS3: NA CS3: NA 
rf cs mode | CSO: Always Selected | CS0: Always Selected CS0: Always Selected CS0: Always Selected 
=3'b1xx CS1: NA CS1: NA CS1: NA CS1: NA 


CS2: NA 
CS3: NA 


CS2: NA 
CS3: NA 


CS2: NA 
CS3: NA 


CS2: NA 
CS3: NA 


5.2.4.4.7 DMEM Address Mapping 
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In this part, EMC generates DMEM address according to drf_data_width and 
drf_column_mode. 


Table 5.2-5 DMEM address mapping 


drf_data_width | drf_column_mode | row mapping bank mapping | column mapping 
16-bit 8-bit HADDR[24:11] | HADDR[10:9] | (HADDR[8:2], 1'bO) 
9-bit HADDR[25:12] | HADDR[11:10] | (HADDR[9:2]. 1'bO) 
10-bit HADDR[26:13] | HADDR[12:11] | (HADDR[10:2], 1'bO) 
11-bit HADDR[27:14] | HADDR[13:12] | (HADDR[11:2],1'b0) 
12-bit HADDR[28:15] | HADDR[14:13] | (HADDR[12:2],1'bO) 
32-bit 8-bit HADDR[25:12] | HADDR[11:10] | HADDR[9:2] 
9-bit HADDR[26:13] | HADDR[12:11] | HADDR[10:2] 
10-bit HADDR[27:14] | HADDR[13:12] | HADDR[1 1:2] 
11-bit HADDR[28:15] | HADDR[14:13] | HADDR[12:2] 
12-bit HADDR[29:16] | HADDR[15:14] | HADDR[13:2] 


5.2.4.5 | DMEM Operation Descriptions 


DMEM controller is made of three paths, command path, write data path and read data 
path. The architecture is described in the following diagram. 


One write burst is executed in two pipelined stage, command stage on command path and 
data stage on write data path. 


One read burst is executed also in two pipelined stage, command stage on command path 
and data stage on read data path. 


The command path mainly have three functions, planning and issuing commands, 
organizing DMEM bursts from difference device bursts, handling DMEM timing 
constraints. 


The write data path mainly have three functions, getting and generating write data and 
controlling its delay time, getting and generating write DM and controlling its delay time, 
generating write DQS and controlling its delay time. 


The read data path mainly have three functions, sampling and handling read data, 
generating read DM and control its delay time, controlling input DQS signals. 


When a device burst is issued, the command path translates it to DMEM bursts in 
command stage and issues related DMEM commands, then the command path transmits 
this DMEM bursts to the data path through delay-configurable shift registers, and also the 
command path begins to handle next device burst. 


When the data path receives a DMEM burst, it handles data, DM and DQS parts, and 
completes this read or write burst. 
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This chapter describes the DMEM device features, main command control, other 
command control, write data path and read data path. 


DMEM timing control, sampling control and PHY control are described in following 
chapters. 


5.2.4.5.1 Block Diagram 
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Device Bursts DMEM Bursts 


Figure 5.2-4 DMEM controller block diagram 


Refer to EMC PHY Specifications for detailed circuits in EMC PHY. 


5.2.4.5.2 Device Features and Device Control 


| Support up to 1G byte space. 

| Support SDR-SDRAM and DDR-SDRAM. 

| Support from 16Mbits to 8Gbits SDRAM. (Still no data sheet for single-die 
1G/2G/4G/8G bit SDRAM). 

| Support up to 2 CS. And all SDRAM must have the same type. 
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Support 4-bank. 

Support 11/12/13/14-bit row width. 
Support 8/9/10/1 1/12-bit column width. 
Support 16/32-bit data width. 

For 16-bit SDR, support 2/4/8/16/32-burst 


For 32-bit SDR, support 1/2/4/8/16-burst 
For 16-bit DDR, support 2/4/8/16/32-burst 
For 32-bit DDR, support 2/4/8/16-burst 


| Support 1/1.5/2/2.5/3/3.5 CAS latency. 

| Support 0/0.5/1/1.5 WRITE latency. 

| Support real wrap mode burst. That is, one wrap burst is implemented by one 

SDRAM burst stead of divided into two SDRAM bursts. 

Only support sequential type, not support interleave type. 

Support configurable auto-precharge bit location. 

Support configurable mode register and extended mode registers. 

SDRAM output clock features: 
Clock frequency is fixed to the half of clk emc frequency. 
Support two phase-inverted options for delay coarse adjustment. 
Support delay fine adjustment by a dedicated delay line. 


EMC provides the following registers to configure external memory type. 
| drf_data_width: 
0: 16-bit 
1: 32-bit 
| drf_column_mode: 
8-bit 
: 9-bit 
10-bit 
: 11-bit 
12-bit 
: reserved 
: reserved 
: reserved 
| drf_row_mode: 
0: 11-bit 
1: 12-bit 
2: 13-bit 
3: 14-bit 
| drf auto pre position: 
0: A[10] 
1: A[11] 
2: A[12] 
3: A[13] 


IO iat GO” a Co 


5.2.4.5.3 Device Command Descriptions 
| Device Command Truth Table: 
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Table 5.2-6 Device command truth table 


Command CS# CKE RAS# CAS# | WE# |BA ADDR 
NOP H X X X X X X 

NOP L H H H H X X 
ACTIVE L H L H H bank row 
READ L H H L H bank column 
WRITE L H H L L bank column 
BURST TERMINATE L H H H L X X 
PRECHARGE (one bank) | L H L H L bank A10 low 
PRECHARGE (all bank) L H E H L X A10 high 
AUTO REFRESH L H L L H X X 

SELF REFRESH L L L L H X X 
LOAD MODE REGISTER |L H L L L Op-Code 


| LOAD MODE REGISTER 


The mode register is loaded via EMA, and EMBA is used to select mode register or 
extended mode register. The detailed description of mode register can be achieved from 
device specifications. The LOAD MODE REGISTER command can only be issued when 
all banks are idle, and a subsequent executable command cannot be issued until tMRD is 


met. 
Ons | 100 ns Pos pons Pom 
CA sb. di A a CO UC] ! p) dt LE d53 24 T1 
1 2 : 3- 4 5 

CLK $ 1 l + ; 

CKE : 

css \ ! / 

RAS | : N / 

CAS& | N : / 

WES N : / 


AD-A9 A11-A12 Op-Code 
A10 Op-Code 
BAD-BAT1 Reg-Select 


Figure 5.2-5 Load mode register command 


| ACTIVE 

The ACTIVE command is used to open a row in a particular bank for a subsequent access. 
The value on the EMBA select the bank, and the EMA select the row. This row remains 
active for accesses until a PRECHARGE command is issued to this bank. A 
PRECHARGE command must be issued before opening a different row in the same bank. 
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i | 100ns ne 300ns pos 
L CIIILE eY TREE EE ES Ga DT 
1 : - ; 3 : 4 j 5 
oo l1 3 1 Ls 
cre | ! : | : 
ne ~. y 
RASH | E— —N / 
CAS# : 
WEF 
AD-A9 A11-A12 | j Row 
A10 | i zm 


BA0.BA; 


Figure 5.2-6 Active command 


| PRECHARGE (one bank) 


The PRECARGE command is used to deactivate the open row in a particular bank or the 
open row in all banks. The banks will be available for a subsequent row operations a 
specified time tRP after the PRECHARGE command is issued. EMA[10] indicates whether 
on or all banks are to be pre-charged. If EMA[10] is 0, EMBA indicates which bank to be 
pre-charged, otherwise, all banks are pre-charged and EMBA is DON'T CARE. Once a 
bank has been pre-charge, it's in the idle state and must be activated before next 
accessing issued to this bank. 


Ons 


AD-AS A11-A12 


Figure 5.2-7 Precharge (one bank) command 


| PRECHARGE (all bank) 
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Figure 5.2-8 Precharge (all bank) command 


| AUTO REFRESH 


AUTO REFRESH is used to retain data in DRAM. This command is non-persistent, so it 
must be issued each time a refresh is required. All active banks should be pre-charged 
before an AUTO REFRESH is issued. During AUTO REFRESH, EMA and EMBA is 
DON'T CARE, and the refresh address is generated by the internal logic. One AUTO 
REFRESH command starts only one row refresh, and all rows must be refresh one time 
every specified time (in normal cases, it's 64ms). The total row number can be achieved 
from device specification, so the maximum interval between two refresh commands can be 
calculated. To complete one refresh, tRFC should be guaranteed. 


Ons | 100ns as ima = 
a X tT ke cI Tarte Leese a eG 
: 1 : 2 : 3 : 4 o 
CLK j j = f 
CKE 
cS& N : / 


WEF 


Figure 5.2-9 Auto refresh command 


Enter SELF REFRESH 
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SELF REFRESH command can be used to retain data in DRAM even if the clock is shut 
down. SELF REFRESH command is initiated like an AUTO REFRESH command except 
CKE is low. Once the SELF REFRESH command is issued, all inputs to DRAM are DON'T 
CARE except CKE, which must remain low. And DRAM generates an internal clock to 
refresh all rows. 


ta. 7 1 | | l 
: dE ee 
CLK $ j $ . 


Ons | 100ns PA poe ia on 
l l l l l l l I l | 


CKE 


RAS# | : N : y 
CAS i| 1 N i / 
WE : : : 


^00 ^12 WINNER CC NN 
2o EN a UD GENRE 


BAD-BA1 


Figure 5.2-10 Enter self refresh command 


| Exit SELF REFRESH 


To exit SELF REFRESH needs CKE comes back to high and NOP is issued with clock 
stable. After exiting SELF REFRESH, tXSR must be guaranteed for the completion of any 
internal refresh in progress. 

Upon exiting the SELF REFRESH, AUTO REFRESH commands must be restarted 
issued. 


WEH : 
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Figure 5.2-11 Exit self refresh command 


SC6820 Device Specification 


| READ 


The READ command is used to initiate a burst read access to an active row. EMBA 
selects the bank, and EMA selects the start column address. EMA[10] determines whether 
or not auto-precharge is used. In current EMC, DRAM controller always issues READ 
without auto-precharge, and the row remain open for subsequent accesses. 


p | 100ns =e Pe P d 
LE: S86STILITLLTz2404Lllgc51 Á i 
i 1 : 2 : 3 : 4 5 
CLK | i j i : 
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Figure 5.2-12 Read command 


| WRITE 


The WRITE command is used to initiate a burst write access to an active row. EMBA 
selects the bank, and EMA selects the start column address. EMA[10] determines whether 
or not auto-precharge is used. In current EMC, DRAM controller always issues WRITE 
without auto-precharge, and the row remain open for subsequent accesses. 


‘ea mw 
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Figure 5.2-13 Write command 


| SDR-SDRAM Burst Read and Write 


Single Read (CAS Latency = 2) 
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Figure 5.2-14 SDR-SDRAM read (CAS latency = 2) 


Single Read (CAS Latency z 3) 
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Figure 5.2-15 SDR-SDRAM read (CAS latency = 3) 


Single Write 
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Figure 5.2-16 SDR-SDRAM write 


Read to Read 
Ons 250m |500ns 


7 | | mem | | : 
ax[ 1 = | E 1 = See on ie 
CMO | NOP X READ X NOP X READ | READ A l NOP l i | 

acor ac AORA -—— — Caes T 


00M ; A ^ H : : A 


X 


- i | zm O a c» i 


Figure 5.2-17 SDR-SDRAM read to read 


Read to Write 
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Figure 5.2-18 SDR-SDRAM read to write 


Write to Write 
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Figure 5.2-20 SDR-SDRAM write to read 
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Figure 5.2-21 DDR-SDRAM read (CAS latency = 2) 
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Single Read (CAS Latency = 3) 
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Figure 5.2-22 DDR-SDRAM read (CAS latency = 3) 


Single Write 
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Figure 5.2-23 DDR-SDRAM write 


Read to Read 


V.1.0 


Ore | 100ns m uw [Pus | Sons Sns 

» | y I : L |] SE | T | . L Jg | 

i : 2 : 3————4 — — — Qe — _—__+__-___1- —- 1! —}}-_+_}: 
— 2—OAS Latpncy = 3—— — —À- 


of id Ld di dd 
cun [ wor f READ X READ  -————  A— —m— l i NOP 


i ee RA — e m io 9v 


Dam: : 

Dos : ; — E \ iJ \ E ae 

o t e e O O E E CR 4G) 
Spreadtrum Communications, Inc., Confidential and Proprietary 131 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta ahanna ar dianantiniia thia neadiint M 


EAR SPREADTRUM SC6820 Device Specification 


Figure 5.2-24 DDR-SDRAM read to read 


Read to Write 
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Figure 5.2-25 DDR-SDRAM read to write 


Write to Write 
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Figure 5.2-26 DDR-SDRAM write to write 


Write to Read 
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Figure 5.2-27 DDR-SDRAM write to read 


5.2.4.5.4 EMC Main Command Control 


V.1.0 


DMEM controller is a two-burst SDR and DDR controller. The main control method is 
described as follows. 


Introduction: 

In order to improve performance, it’s better for DMEM controller to see multiple bursts at 
the same time, because DMEM controller can plan and issue commands in different banks 
as parallel as possible. 

This DMEM controller is designed to handle two bursts at the same time. It is not the best 
solution, but it’s easier to implement. 

The next issue is how to plan the two bursts. There are many methods for this issue, our 
method is to issue commands (PRECHARGE/ACTIVE/READ/WRITE) of two bursts in turn. 
The following specifies this method. 


Firstly, we define one burst as current burst and the other as next burst. 


State machine: 

| IDLE: idle state 

| PRE: precharge current burst bank 

| ACT: active current burst row 

| PRE ALTER: precharge next burst bank 

| ACT_ALTER: active next burst row 

| ACCESS: access (read or write) current burst 


State and command transfer description: 


| In IDLE: after current burst is issued, if current row is active, access current burst and 
enters ACCESS; or if current bank is idle, active current row and enters ACT; or 
precharge current bank and enters PRE. 

| In PRE: If next burst issued and bank is difference and next bank is idle, active next 
row and enters ACT ALTER; or if next burst issued and bank is difference and next 
row is not active, precharge next bank and enters PRE ALTER; or active current row 
and enters ACT. 


Spreaatrum Communications, Inc., Confidential and Proprietary 133 of 1011 


This document contains information on a product under development. 


[P tha vinkt ta nahanna ar —X T — udthard natinn 


EP SPREADTRUM SC6820 Device Specification 


| In ACT: If next burst issued and bank is difference and next bank is idle, active next 
row and enters ACT ALTER; or if next burst issued and bank is difference and next 
row is not active, precharge next bank and enters PRE ALTER; or access current 
burst and enters ACCESS. 

| In ACCESS: If not burst done and next burst issued and bank is difference and next 
bank is idle, active next row and enters ACT ALTER; or if not burst done and next 
burst issued and bank is difference and next row is not active, precharge next bank 
and enters PRE ALTER; or if burst done and next burst is not issued, enters IDLE; or 
if burst done and next burst is issued and next row is active, accesses next burst and 
enters ACCESS; or if burst done and next burst is issued and next bank is idle, active 
next row and enters ACT; or if burst done and next burst is issued and next row is not 
active, precharge next bank and enters PRE. 

| In PRE_ALTER: If current burst is being executing and burst done and next bank is 
idle, active next row and enters ACT; or if current burst is being executing and burst 
done and the timing condition of active next row is not met, enters PRE; or if current 
burst is being executing and burst not done and next bank is idle, active next row and 
enters ACT ALTER; or if current burst isn’t being executing and current row is active, 
access current burst and enters ACCESS; or if current burst isn't being executing and 
current bank is idle, active current row and enters ACT; or if current burst isn't being 
executing and current row is not active, precharge current bank and enters PRE. 

| In ACT_ALTER: If current burst is being executing and burst done and next row is 
active, access next burst and enters ACCESS; or if current burst is being executing 
and burst done and the timing condition of access next burst is not met, enters ACT; 
or if current burst isn’t being executing and current row is active, access current burst 
and enters ACCESS; or if current burst isn’t being executing and current bank is idle, 
active current row and enters ACT; or if current burst isn’t being executing and 
current row is not active, precharge current bank and enters PRE. 


State and command transfer diagram: 


I DLE 
: QET ALB) 
c s "uM e 
DMEM controller state tranfer 
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Figure 5.2-28 DMEM controller state transfer - 1 
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example 1: 
two bursts and both need precharging 


Figure 5.2-29 DMEM controller state transfer - 2 


PRE 


example 2: 
two bursts and both need precharging 
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Figure 5.2-30 DMEM controller state transfer - 3 


Examples on command sequence: 


SC6820 Device Specification 


Ons 50ns 100ns 150ns 200ns 
| | | | | | | | | | | | | 
current burst command Ii CMDO X CMD1 X CMD2 X cmD3 N 
next burst command EE CMD1 X CMD2 X CMD3 E ow Y | 
sdram clock 
sdram command POXP1X | XAOX | X ATXWOX | XAW1XP2X | XP3XK A2X | XA3XW2X | XW3X 


sdram burst 


sdram burst done 


Figure 5.2-31 DMEM controller state transfer - 4 


Note: 
1, CMDO, CMD1, CMD2, CMD3: burst 0/1/2/3 command 
I: Idle 
PO, P1, P2, P3: burst 0/1/2/3 precharge 
AO, A1, A2, A3: burst 0/1/2/3 active 
WO, W1, W2, W3: burst 0/1/2/3 write (or read) 
2, Suppose that tRP, tRCD and tRRD are 3-cycle. 


Main command path mode control register: 


| drf rowhit en : Row-hit access enable 
| drf alternative modeO en : Alternative-bank access mode 0 enable 
| drf alternative mode1 en : Alternative-bank access mode 1 enable 


Above three bits should always be set to improve efficiency. 


Notes: 


| Not support any burst is terminated/interrupted by any command before it completes. 
For example, it isn't supported that one burst is terminated by BURST TERMINATE 


cmmand, or by new READ / WRITE, or by PRECHARGE, etc. 
| Not support CONCURRENT AUTO PRECHARGE. 
l Not support BURST READ / SINGLE WRITE mode. 


5.2.4.5.5 Refresh Control 


Spreadtrum Communications, Inc., Confidential and Proprietary 136 of 1011 


This document contains information on a product under development. 


[T 


EAR SPREADTRUM SC6820 Device Specification 


Auto-refresh functions: 


| Support hardware-automatically auto-refresh. This function can be enabled or 
disabled. 

| Support configurable auto-refresh interval. 

| Support two options for auto-refresh, chip by chip refresh mode, and all chips at the 
same time mode. The option select depends on LDO driving strength. 


EMC provides the following registers to control external memory auto-refresh. 


drf auto ref en is used to enable automatic hardware AUTO-REFRESH. 


Remember: This bit must be set if DMEM is not in self-refresh mode. Otherwise, data in 
DMEM may be lost. 


drf auto ref allcs is enable bit for that all CSs are auto-refreshed at the same time. 


For stacked multi-chip SDRAM, we need auto-refresh more than one chip. There are two 
ways to do it, one is to handle one chip by one chip and the other is to handle all chips at 
the same time. 


For the first solution, drf auto ref allcs should be cleared. And For the second solution, 


drf auto ref allcs is set. 


Obviously, the second solution is more efficient. However, we MUST guarantee our chip 
can supply so much current when all chips are operated at the same time. 


5.2.4.5.6 Sleep Control 


EMC should guarantee two conditions to make DMEM sleep or wakeup. One is that EMC 
should issue self-refresh or resume command to make DMEM sleep or wakeup. The other 
is that EMC should guarantee one burst completed before issuing self-refresh. 


DMEM Sleep and wakeup functions: 


| Support software-issued sleep and wakeup. And each CS can be controlled 
separately. Software should guarantee burst completed and issue self-refresh and 
resume manually. 

| Support hardware-automatically sleep and wakeup. EMC guarantee burst completed 
and issue self-refresh and resume automatically. 


For manually sleep mode: 


| Software should guarantee there is no new burst requests for external memory, and 
check rfemc idle sync to make sure last bursts completed. 

| Software should close auto-refresh before issuing self-refresh and open auto-refresh 
after issuing resume. 


For automatically sleep mode: 


| Support two modes for auto-sleep, mode 0 and mode 1. 

| For mode 0, if received sleep requests, DMEM controller waits for current channel 
burst completing firstly, then DMEM controller issues precharge all banks and 
self-refresh automatically. At last, DMEM controller feeds back sleep signal. If 
received wakeup, DMEM controller resumes device automatically. 

| For mode 1, if received sleep requests, DMEM controller waits for current channel 
burst completing firstly, then DMEM controller doesn't issue precharge all banks and 
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self-refresh immediately, but it makes use of one auto-refresh counter to guarantee 
all rows are refreshed at least one time during this wakeup period, if there are some 
row left not refreshed, DMEM controller refreshes these rows at first, then DMEM 
controller issues precharge all banks and self-refresh automatically. At last, DMEM 
controller feeds back sleep signal. If received wakeup, DMEM controller resumes 
device automatically and auto refresh counter should be cleared by software. 


EMC provides the following registers to control sleep. 


| auto-sleep control: 

rf auto sleep en is used to enable EMC auto-sleep and auto-resume. 
1: enable 

0: disable 


drf auto sleep mode is EMC auto-sleep/resume mode. 
1: EMC guarantees all rows are refreshed before sleep. 
0: EMC doesn't check whether some rows are still not refreshed. 


cmd chip sleep is sleep status for each CS. 


| auto-refresh control before sleep: 


Auto-refresh can be issued in two mode, normal mode auto-refresh and sleep mode 
auto-refresh. 


Sleep mode auto-refresh is issued before sleep to guarantee all rows are refreshed. In this 
mode, the only operation of EMC is auto-refresh. The following registers are used in sleep 
mode auto-refresh, and drf auto sleep mode should be set. 


drf auto sleep t ref is auto-refresh interval time before sleeping, and it can be 
configured to a small value to speed up auto-refresh. Relatively, drf t ref is used in 
normal mode, and it is always configured according to device data sheet. 


drf ref cnt thr is used to inform hardware how many times auto-refresh should be 
issued before sleep. In general, this value is configured as row number. 


ref cnt done is a status indicating required refresh number is completed. 
drf ref cnt rst is used to reset refresh counter. 


| Idle status before sleep: 
rfemc idle sync is a status indicating EMC enters IDLE state and last bursts completed. 


5.2.4.5.7 Software Commands 


Software direct command functions: 
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| Support the following software direct command list for SDRAM: 
Pre-charge all banks 
Auto-refresh 
Load mode register and extended mode register 
Self-refresh 
Resume 


| For each command, there is one bit to check done status. 
| Support two options for software commands, one command for one chip, and one 
command for all chips. The option select depends on LDO driving strength. 


Notes: 


| Not support SDRAM POWER DOWN AND DEEP POWER DOWN mode. 
| Not support CLOCK SUSPEND mode. 


EMC provide the following registers to issue software commands. 


| dsoft_pre_all: Issue one PRECHARGE all banks command 

| dsoft auto ref: Issue one AUTO-REFRESH command 

| dsoft Id mdreg: Issue one LOAD MODE REGISTER command. Mode register 
value should be configured in drf mode reg before issuing this command. 

| dsoft self ref: Enter SELF-REFRESH 

| dsoft_resume: Exit SELF-REFRESH 


drf_mode_reg[15:14] is mapped to BA[1:0]. 
drf mode reg[13:0] is mapped to A[13:0]. 


For stacked SDRAMs, when software commands are issued, two options are provided for 
chip select. If dsoft cmd ailcs is set, the command is active on all CS at the same time. If 
it is cleared, the dsoft cs is used to select which CS is active. 


5.2.4.5.8 Data Path Control 


The main function of DMEM data path logic is to handle data, DM and DQS. 


Through several stage-configurable shift registers, burst commands and related 
information are transmitted from command path to data path. Data path should: 


| Adjust the timing of data, DM and DQS, which are described in following chapter. 

| Request and receive write data from each channel 

l Translate write data format and sequence according to SDR/DDR and 16-bit/32-bit. 

| Transmit write data on external memory bus, and the specific circuit is described in 
EMC PHY Specifications 

| Receive and sample read data from external memory bus, and the specific circuit is 
described in EMC PHY Specifications, and the function is described in following 
chapter. 

| Translate read data format and sequence according to SDR/DDR and 16-bit/32-bit. 

| Transmit read data to each channel. 


The detailed features in each task are as follows. 


Spreadtrum Communications, Inc., Confidential and Proprietary 139 of 1011 


This document contains information on a product under development. 


[T 


EP SPREADTRUM SC6820 Device Specification 


Data path adjust the timing of data, DM and DQS 


This function is described in following chapter 


Data path requests and receives write data from each channel 


Channel information is got from the shift registers. 


Data path translates write data format and sequence according to SDR/DDR and 
16-bit/32-bit 


For 16-bit DMEM, higher 16-bit of 32-bit data is executed firstly and is written into the 
column address that LSB is 0, and lower 16-bit of 32-bit data is executed secondly 
and is written into the column address that LSB is 1. 

For 16-bit SDR, the maximum EMC core data rate is as four times as external 
memory data rate, so data rate need be matched. 

For 32-bit SDR, the maximum EMC core data rate is as twice as external memory 
data rate, so data rate need be matched. 

For 16-bit DDR, the maximum EMC core data rate is as twice as external memory 
data rate, so data rate need be matched. 

For 32-bit DDR, the maximum EMC core data rate is the same as external memory 
data rate. 


Data path transmits write data on external memory bus. 


For SDR, write data and DM is latched output trigged by clk_emc 

For DDR, write data and DM is latched output trigged by clk_em_wr, which is 
generated from clk_emc through a delay line. Through coarse and fine timing 
adjustment, write data and DM need delay about 0.75 DMEM clock cycle (generally, 
coarse adjustment achieves 0.5 and delay line achieve about 0.25). 


Data path receives and samples read data from external memory bus 


This function is described in following chapter 


Data path translates read data format and sequence according to SDR/DDR and 
16-bit/32-bit. 


For 16-bit DMEM, to consecutive two receiving data, the first one is stored in higher 
16-bit of 32-bit data, and the second is stored in lower 16-bit of 32-bit data. 

For 16-bit SDR, the maximum EMC core data rate is as four times as external 
memory data rate, so data rate need be matched. 

For 32-bit SDR, the maximum EMC core data rate is as twice as external memory 
data rate, so data rate need be matched. 

For 16-bit DDR, the maximum EMC core data rate is as twice as external memory 
data rate, so data rate need be matched. 

For 32-bit DDR, the maximum EMC core data rate is the same as external memory 
data rate 


Data path transmits read data to each channel. 


Channel information is got from the shift registers. 
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5.2.4.6 DMEM Timing Descriptions 


Timing control registers are divided into two groups, one is used to control cycle-based 
command timing sequence, and the other is used to adjust data path and sampling timing. 


5.2.4.6.1 Timing Diagrams 
SDRAM is configured that CAS Latency is 3 and Burst Length is 2. 


SDRAM Initialize 


ne a Ty Y EE ere oa LH s um 
I | | i I l | | ! I l | ! 
i—i ub 
7 M a £m 3 S ae ^:  —9 
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Figure 5.2-32 SDRAM initialize timing diagram 
SDRAM Auto-Refresh 
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Figure 5.2-33 SDRAM auto-refresh timing diagram 
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SDRAM Self-Refresh 
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Figure 5.2-34 SDRAM self-refresh timing diagram 


SDR-SDRAM Read 


KELI | | | | 
1 : 2 + 3 H 1 : 5 
tRÈD 


100ns [ue wi «NU 500ns 600ns 700ns ie 
| | I | tod L3 J a | | | | 


CMD m. NOP 
avor | | | ^ em = 
anori | Bankr | ES 


DQ 


Figure 5.2-35 SDR-SDRAM read timing diagram 


SDR-SDRAM alternative-bank Read 
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Figure 5.2-36 SDR-SDRAM alternative-bank read timing diagram 


SDR-SDRAM Write 
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Figure 5.2-37  SDR-SDRAM write timing diagram 
SDR-SDRAM alternative-bank Write 
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Figure 5.2-38  SDR-SDRAM alternative-bank write timing diagram 


SDR-SDRAM Read-Write-Read turn-around 
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Figure 5.2-39 SDR-SDRAM read-write turn-around timing diagram 


DDR-SDRAM Read 
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Figure 5.2-40 DDR-SDRAM read timing diagram 


DDR-SDRAM Write 
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Figure 5.2-41 DDR-SDRAM write timing diagram 


DDR-SDRAM Read-Write-Read turn-around 
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Figure 5.2-42 DDR-SDRAM read-write turn-around timing diagram 
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DDR-SDRAM alternative-CS Read-Read turn-around 
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Figure 5.2-43 DDR-SDRAM alternative-CS read-read turn-around timing diagram 


5.2.4.6.2 Output Clock Timing Control 


| drf cikdmem out en is used to enable DMEM output clock. 
1: enable 
0: disable 


| drf cikdmem out sel is used to adjust DMEM output clock phase. One step is one 
clk_emce cycle, or 1/2 DMEM clock cycle. 


| rí clkdmem out dl sel and rf clkdmem out dl inv is used for related delay line 
to adjust DMEM output clock timing. 


5.2.4.6.8 Command Timing Control 


All timing parameters of SDR-SDRAM and DDR-SDRAM can be met by controlling DMEM 
configuration registers. 


Note, the real wait cycles is (drf t x register value + 1), for example, if 3 cycles are 
needed for Trcd in data sheet, drf t rcd should be set to 2. 


The following is detailed manual to guarantee the DMEM timing parameters. 
T is DMEM clock cycle time, or clk_emc/2 clock cycle. 
Tref is clk emc ref clock cycle. 


| Minimum PRECHARGE command period time (or tRP): 
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We should use drf t rp to guarantee it. That is, (drf_t_rp+1)*T >= tRP. 


Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS delay, or 
tRCD): 


We should use drf t rcd to guarantee it. That is, (drf_t_red+1)*T >= tRCD. 


Minimum ACTIVE to PRECHARGE time (or minimum row active time, or tRAS-MIN): 
We should use drf t ras to guarantee it. That is, (drf_t_ras+1)*T >= tRAS-MIN. 


Maximum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MAX): 


We should use drf t ref to guarantee it because all banks are pre-charged before 
auto-refresh. That is, (drf_t_ref+1)*Tref <= tRAS-MAX. In general, this condition is 
met. 


Minimum ACTIVE(m) to ACTIVE(n) (in different bank) time (or tRRD): 
We should use drf_t_rrd to guarantee it. That is, (drf_t_rrd+1)*T >= tRRD. 


Minimum ACTIVE(m) to ACTIVE(m) (in same bank) time (or tRC): 


a. Because in the same bank there is a PRECHARGE in two ACTIVE in normal 
Read/Write, so we should also use drf_t_ras to guarantee tRC. That is, 

(drf t ras«drf t rp«2)*T >= tRC. 

b. There are only two cases that there isn't PRECHARGE, one is auto-refresh 
progress is in two ACTIVE. That is, (drf t rp--drf t rfc-3)*T >= tRC. In general, this 
condition is always met. 


c. The other is software-issued PRECHARGE ALL BANK command is in two ACTIVE. 
That is, software should guarantee PRECHARGE ALL BANK period is more than 
tRC. In general, this condition is always met. 


Minimum Write recovery time (or minimum last data-in to PRECHARGE time, or tWR, 
or tDPL, or tRDL): 


We should use drf t wr to guarantee it. 
For SDR, (drf_t_wr+1)*T >= tWR 
For DDR, (drf t wr -1)*T >= tWR 


(Because EMC is designed for both SDR and DDR, there are fixed 2 cycle difference 
between them) 


Maximum Refresh period (or tREF): 


We should use drf_t_ref to guarantee it. That is, (drf_t_ref+1)*Tref*(row number) <= 
tREF 


Minimum AUTO-REFRESH period (or tRFC): 
We should use drf t rfc to guarantee it. That is, (drf t rfc-2)*T >= tRFC 


Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc): 


We should use drf_t_xsr to guarantee it. That is, (drf_t_xsr+2)*T >= this minimum 
time 


Minimum RESUME time (or exit SELF-REFRESH to ACTIVE or AUTO-REFRESH 
delay, or tXSR for Micron, or tRC for Samsung, etc): 
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We should use drf t xsr to quarantee it. That is, (drf t xsr-2)*T >= this minimum 
time 


Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or tMRD): 
We should use drf t mrd to guarantee it. That is, (drf t mrd«2)*T >= tMRD 


drf t rtw is read-to-write turn-around time, used to prevent data bus conflict. It's 
from the last read in command stage to the next write in command stage. 


For SDR and DDR, normally, it should be configure to 2 (3 cycles) for CAS latency 2, 
or 3 (4 cycles) for CAS latency 3. 


drf t wtr is write-to-read turn-around time. It's from the last write in command stage 
to the next read in command stage. And this register is used to guarantee tWTR for 
DDR. However, unlike other parameters, this register has the different physical 
definitions with tWTR. 

For SDR, it should always be configured to 0 (1 cycle). 


For DDR, (drf t wtr-1)*T >= tWTR+2 


drf t rtr is read-to-read turn-around time between different CSs, used to prevent two 
DDR-SDRAM DQS conflict. It's from the last read in command stage on CSn to the 
next read in command stage on CSm. 

For SDR, it should always be configured to 0 (1 cycle). 

For DDR, it should be configured to 0 (1 cycle) for only supporting one CS, or 1(2 
cycle) for supporting two or above. 


5.2.4.6.4 Write Data Path Timing Control 


Support independent and configurable write data latency. For SDR, it's zero. For 
DDR, it should be adjusted. This adjustment includes coarse adjustment and fine 
adjustment. 
For coarse adjustment, supporting 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5 DMEM clock 
cycles delay 
For fine adjustment, support one delay line to control delay value. This delay 
line is also used for write DQM delay control. 


drf wdata latency is used to adjust write data latency. One step is one clk_emc 
cycle. 


rf cikwr dl sel and rf clkwr dl inv is used for related delay line to adjust write 
data latency. 


Support independent and configurable data pad OE timing. It's used for SDR and 
DDR, and only coarse adjustment is on this signal and no delay line for fine 
adjustment. 
For coarse adjustment, support configurable delay of 0, 0.5, 1, 1.5, 2, 2.5, 3, 
3.5 DMEM clock cycles, and support configurable period of one DMEM burst 
cycles, one DMEM burst cycles + 0.5 DMEM clock cycles, one DMEM burst 
cycles + 1 DMEM clock cycles, ..., one DMEM burst cycles + 3.5 DMEM clock 
cycles. 


drf data oe sel is used to adjust data PAD OE timing. One bit is one range, and the 
delay between two consecutive ranges is one clk emc cycle. Then all selected 
ranges are OR output. 
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Support independent and configurable write DOM latency. For SDR, it's zero. For 
DDR, it should be adjusted. This adjustment includes coarse adjustment and fine 
adjustment. 
For coarse adjustment, supporting 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5 DMEM clock 
cycles delay 
For fine adjustment, support one delay line to control delay value. This delay 
line is also used for write data delay control. 


drf wdm latency is used to adjust write DM latency. One step is one clk emc cycle. 


rf cikwr dl sel and rf clkwr dl inv is used for related delay line to adjust write 
DQM latency. 


Support independent and configurable output DQS timing. It's only used for DDR, 
and this adjustment includes coarse adjustment and fine adjustment. 
For coarse adjustment, supporting 0, 0.5, 1, 1.5, 2, 2.5, 3, 3.5 DMEM clock 
cycles delay 
For fine adjustment, support one delay line to control delay value. 


drf dqs out sel is used to adjust DQS output latency. One step is one clk_emc 
cycle. 


rf dqs out di sel and rf dqs out dl inv is used for related delay line to adjust 
output DOS. 


Support independent and configurable DQS pad OE timing. It's only used for DDR, 

and only coarse adjustment is on this signal and no delay line for fine adjustment. 
For coarse adjustment, support configurable delay of 0, 0.5, 1, 1.5, 2, 2.5, 3, 
3.5 DMEM clock cycles, and support configurable period of one DMEM burst 
cycles, one DMEM burst cycles + 0.5 DMEM clock cycles, one DMEM burst 
cycles + 1 DMEM clock cycles, ..., one DMEM burst cycles + 3.5 DMEM clock 
cycles. 

drf dqs oe sel is used to adjust DQS PAD OE timing. One bit is one range, and the 

delay between two consecutive ranges is one clk emc cycle. Then all selected 

ranges are OR output. 


5.2.4.6.5 Read Data Path Timing Control 


Support independent and configurable sampling clock timing. It's only used for SDR, 
and this adjustment includes coarse adjustment and fine adjustment. 
For coarse adjustment, supporting 0, 0.5, 1, 1.5, ..., 7, 7.5 DMEM clock cycles 
delay 
For fine adjustment, support four delay lines to control delay value, and each 
delay line controls one byte data sampling clock. These delay lines are shared 
with DQS input control. 


drf cikdmem in sel is used to adjust sample clock phase. One step is one clk emc 
cycle. 

rf dqs in pos dl 0 sel and rf dqs in pos dl O0 inv is used for related delay line 
to adjust sampling clock positive edge timing. 

rf dqs in pos dl 1 sel and rf dqs in pos dl 1 inv is used for related delay line 
to adjust sampling clock positive edge timing. 

rf dqs in pos dl 2 sel and rf dqs in pos dl 2 inv is used for related delay line 
to adjust sampling clock positive edge timing. 

rf dqs in pos dl 3 sel and rf dqs in pos dl 3 inv is used for related delay line 
to adjust sampling clock positive edge timing. 
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rf dqs in neg dl 0 sel and rf dqs in neg dl O inv is used for related delay line 
to adjust sampling clock negative edge timing. 
rf dqs in neg dl 1 sel and rf dqs in neg dl 1 inv is used for related delay line 
to adjust sampling clock negative edge timing. 
rf dqs in neg dl 2 sel and rf dqs in neg dl 2 inv is used for related delay line 
to adjust sampling clock negative edge timing. 
rf dqs in neg dl 3 sel and rf dqs in neg dl 3 inv is used for related delay line 
to adjust sampling clock negative edge timing. 


Support independent and configurable read data latency. It's used for SDR and DDR, 

and only coarse adjustment is on this signal and no delay line for fine adjustment. 
For coarse adjustment, supporting 0, 0.5, 1, 1.5, ..., 7, 7.5 DMEM clock cycles 
delay 


drf rdata latency is used to adjust read data latency. One step is one clk_emc 
cycle. 


Support independent and configurable data pad IE timing. It's used for SDR and DDR, 
and only coarse adjustment is on this signal and no delay line for fine adjustment. 
For coarse adjustment, support configurable delay of 0, 0.5, 1, 1.5, ..., 7, 7.5 
DMEM clock cycles, and support configurable period of one DMEM burst 
cycles, one DMEM burst cycles + 0.5 DMEM clock cycles, one DMEM burst 
cycles + 1 DMEM clock cycles, ..., one DMEM burst cycles + 7.5 DMEM clock 
cycles. 


drf data ie sel is used to adjust data PAD IE timing. One bit is one range, and the 
delay between two consecutive ranges is one clk emc cycle. Then all selected 
ranges are OR output. 


Support independent and configurable read DOM latency. For SDR, it's should be 
adjusted. For DDR, it’s DON'T CARE. This adjustment only includes coarse 
adjustment. 
For coarse adjustment, supporting 0, 0.5, 1, 1.5, 2, 2.5, 3 DMEM clock cycles 
delay (the last option is disabled) 


drf rdm latency is used to adjust read DM latency. One step is one clk emc cycle. 


Support independent and configurable DQS input timing. It's only used for DDR, and 
this adjustment only includes fine adjustment. 
For fine adjustment, support four delay lines to control delay value, and each 
delay line controls one byte DQS input. These delay lines are shared with SDR 
sampling clock control. 


Support independent and configurable input DQS gate timing. It's only used for DDR, 
and this adjustment includes coarse adjustment and fine adjustment. 
For coarse adjustment, support configurable delay of 0, 0.5, 1, 1.5, ..., 7, 7.5 
DMEM clock cycles, and support configurable period of one DMEM burst 
cycles, one DMEM burst cycles + 0.5 DMEM clock cycles, one DMEM burst 
cycles + 1 DMEM clock cycles, ..., one DMEM burst cycles + 7.5 DMEM clock 
cycles. 
For fine adjustment, support four delay lines to control delay value, and each 
delay controls one byte data DQS gate. 
drf dqs gate pre sel and drf dqs gate pst sel is used to adjust DQS input 
mask timing. One bit is one range, and the delay between two consecutive ranges is 
one clk emc cycle. Then all selected ranges are OR output. 
rf dqs gate pre dl 0 sel and rf dqs gate pre dl O0 inv is used for related 
delay line to adjust DQS gate timing. 
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rf dqs gate pre dl 1 sel and rf dqs gate pre dl 1 inv is used for related 
delay line to adjust DQS gate timing. 

rf dqs gate pre dl 2 sel and rf dqs gate pre dl 2 inv is used for related 
delay line to adjust DQS gate timing. 

rf dqs gate pre dl 3 sel and rf dqs gate pre dl 3 inv is used for related 
delay line to adjust DQS gate timing. 

rf dqs gate pst dl O sel and rf dqs gate pst dl O inv is used for related delay 
line to adjust DQS gate timing. 

rf dqs gate pst dl 1 sel and rf dqs gate pst dl 1 inv is used for related delay 
line to adjust DQS gate timing. 

rf dqs gate pst dl 2 sel and rf dqs gate pst dl 2 inv is used for related delay 
line to adjust DQS gate timing. 

rf dqs gate pst dl 3 sel and rf dqs gate pst dl 3 inv is used for related delay 
line to adjust DQS gate timing. 


Support independent and configurable DQS pad IE timing. It's only used for DDR, 
and this adjustment includes coarse adjustment and fine adjustment. 
For coarse adjustment, support configurable delay of 0, 0.5, 1, 1.5, ..., 7, 7.5 
DMEM clock cycles, and support configurable period of one DMEM burst 
cycles, one DMEM burst cycles + 0.5 DMEM clock cycles, one DMEM burst 
cycles + 1 DMEM clock cycles, ..., one DMEM burst cycles + 7.5 DMEM clock 
cycles. 
For fine adjustment, support one delay lines to control delay value. 
drf | dqs ie sel is used to adjust DQS PAD IE timing. One bit is one range, and the 
delay between two consecutive ranges is one clk emc cycle. Then all selected 
ranges are OR output. 


rf dqs ie dl sel and rf dqs ie dl inv is used for related delay line to adjust DOS 
pad IE timing. 


5.2.4.6.6 Sampling Control 
Refer to EMC PHY specification for detailed circuit. 


The base theory is described here: 

Four dedicated sample clocks (each for one byte data) are used to sample data on 
external memory bus. These sample clocks have the same frequency as DMEM clock, but 
the phase is different. We guarantee the stability of sampling data by adjusting this phase. 
Then the sampled data is written to FIFOs, and the async clock domains are passed 
through these FIFOs. 

At last the output data from FIFOs is transmitted to DMEM controller. 


SDR sampling clock features: 


For SDR, sampling clock is generated in DMEM controller. It’s only active during 
burst data active, one cycle for one read data. Then this clock passes four delay lines 
to adjust sampling timing, and each delay line is related to one byte data. At last, the 
four clocks output from four delay lines are used for DFFs in sampling FIFO as 
trigging clocks. 

For SDR, support sample clock out-of-chip loop mode, and this function can be 
enabled or disabled. After sample clock is generated from DMEM controller, if this 
function is disabled, sample clock is connected to delay line directly, otherwise, 
sample clock output out of chip through CS3 pin firstly and then input through DQS 
pins to delay line. 
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Note, if this function is used, CS3 pin is used as sample clock output, and related CS 
function is disabled. 


DDR sampling clock features: 


For DDR, sampling clock is from four DQS signals (one DQS for one byte data), 
which is generated by DDR device. And also, this clock is only active during burst 
data active, one cycle for one data. After input from DQS pads, sampling clocks 
MUST be gated by DQS gate signals to remove unstable state, because DQS lines 
are high-Z state if no bursts issued. Then sampling clocks passes four delay lines to 
adjust sampling timing, and these delay lines are shared for SDR. At last, the four 
clocks output from four delay lines are used for DFFs in pose-edge sampling FIFO as 
trigging clocks, and at the same time, this four clocks are inverted to used for DFFs in 
negative-edge sampling FIFO as trigging clocks. 

From above description, the DQS gate signals are very important to guarantee 
sampling correction. The source of these DQS gate signals is generated in DMEM 
controller and only active during burst data active. Then it passes two groups of delay 
lines to adjust timing, and each group has four delay lines and each delay line is 
related to one DQS. There are two modes for the function of these two groups of 
delay lines. For mode 0, one group is used to meet fast-case rising edge timing and 
the other is used to meet slow-case rising edge timing, and the falling edge of DQS 
gate is generated automatically. For mode 1, one group is used to adjust DQS gate 
rising edge timing and the other is used to adjust falling edge timing. At last, the four 
DQS gate signals output from these delay lines are used for gating DQS. 

For DDR, support DQS gate signal out-of-chip loop mode, and this function can be 
enabled or disabled. DQS gate is generated from internal logic, and if this function is 
disabled, DQS gate is connected to delay line directly, otherwise, DQS gate output 
out of chip through CS3 pin firstly and then input through CKE1 pin to delay line. 
Note, if this function is used, CS3 and CKE1 pin are used as DQS gate output and 
input, and related CS and CKE function is disabled. 


SDR sampling FIFOs features: 


One FIFO is used for one data and totally there are 32 FIFOs for SDR. 

All FIFOs have the same structure: 3-entry asynchronous FIFO. 

The writing clock is sampling clock 

The reading clock is clk_emc 

The writing pointer is generated in PHY 

The reading pointer is generated from DMEM controller. 

Because the frequency of sampling clock is the half of clk_emc and there is no 
accumulated error, so full and empty information is not needed, and we can 
guarantee data is valid in FIFO by adjusting read pointer delay timing (that is, read 
data latency described above). 


DDR sampling FIFOs features: 


One pose-edge sampling FIFO and one neg-edge sampling FIFO are used for one 
data and totally there are 64 FIFOs for DDR. The 32 pose-edge sampling FIFO is 
shared for SDR. 

Both pose-edge sampling FIFO and neg-edge FIFO have the same structure: 3-entry 
asynchronous FIFO. 

The writing clock of pose-edge sampling FIFO is pose-edge sampling clock and the 
writing clock of neg-edge sampling FIFO is neg-edge sampling clock. 

The reading clock of both is clk_emc. 

The writing pointers of both are generated in PHY. One is trigged by pose-edge 
sampling clock and the other is trigged by neg-edge sampling clock. 

The reading pointers of both are the same one, and it is generated from DMEM 
controller. 

Because the frequency of both sampling clock is the half of clk_emc and there is no 
accumulated error, so full and empty information of both is not needed, and we can 
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read data latency described above). 
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Sample FIFO Reset: 


| drf sample rst is used to reset DMEM sample FIFO by software. 
| drf sample auto rst en is used to enable resetting DMEM sample FIFO 
automatically during each auto-refresh and resume. 


5.2.4.7 PHY Descriptions 


All constraints described as follows should be checked in FF, TT and SS cases. 


5.2.4.7.1 SDR Sampling Circuit Timing Budget 


Sampling circuit is described as follows. 


t padout 


t clkout | 


clock  —» DFF —- sg 
ommand 
command ——> DFF ened NIN t act 


t pcb 
A P 
data for read 4 3-entry FIFO de m 
clk emc clk emc 
A t samplein |t datain t_ padin 
root 


DFF | delay line 


C4 x 


t tree 


sample clock 


t clksample 


Figure 5.2-44 SDR sampling circuit 


In order to make sampling stable, EMC should guarantee some timing: 

| Data sample setup stable: 
(t clkout + t padout + t AC + t pcb + t padin + t datain + DFF setup time + clock 
tree skew) < (t clksample + 2 * clk emc cycle time) 

| Data sample hold stable: 
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(t clkout + t padout + 2 * clk emc cycle time + t OH + t pcb + t padin + t datain + 
DFF setup time - clock tree skew) > (t clksample + 2 * clk emc cycle time) 


| Sample FIFO reading stable: 


(t clksample + DFF output delay + t samplein + DFF setup time + clock tree skew) < 
(1 * clk emc cycle time) 


5.2.4.7.2 DDR Output Data Timing Budget 


Output data circuit is described as follows. 


t padout 


t dqsout 
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t dataout 
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Figure 5.2-45 DDR sampling circuit 


| clk_emc_wr DFF setup: 
(t tree + DFF output delay + DFF setup time) «t clkwr 
| output data setup to DQS: 


(t clkwr + DFF output delay + t_dataout + t padout + data skew t DS) « (t tree + 
DFF output delay + t dqsout + t padout) 


l output data hold to DQS: 


(t_clkwr + DFF output delay + t_dataout + t_padout - data skew + 1 * clk_emc cycle 
time - t_DH) > (t_tree + DFF output delay + t_dqsout + t_padout) 


5.2.4.7.3 DDR Sampling Circuit Timing Budget 
Sampling circuit is described as follows. 
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Figure 5.2-46 DDR sampling circuit 


| Data sample setup stable: 
(t padin t datain + DFF setup time + data skew) « (t padin + t dgsin - t DQSQ) 
| Data sample hold stable: 
(t padin t datain + DFF setup time - data skew + data valid window) > (t padin + 
t dgsin- t DQSQ) 
Or (t padin + t datain + DFF setup time - data skew) > (t padin + t dqsin - t QH) 
| Sample FIFO reading stable: 


(DFF output delay + t clkout + t padout + t DQSCK MAX + t pcb «t padin + 
t dqsin + DFF output delay + t samplein + DFF setup time) < (3 * clk emc cycle 
time) 


5.2.4.7.4 DDR DQS gating Circuit Timing Budget 


DQS gating circuit is described as follows. 
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Figure 5.2-47 DDR gate circuit 


DQS gating timing diagram is described as follows. 
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Figure 5.2-48 DDR gate timing diagram 


| Gating signal falling edge delay constraint: 
Refer to Fall S and Fall H in above diagram 
t gatefalling > 0 
t gatefalling « 1 * clk_emc cycle time 
t gatefalling «t RPST 
| DQSCK MAX guarantee from dqs_gate_pre: 
Refer to PRE_S in above diagram 
(DFF output delay + t clkout + t padout + t_DQSCK_MAX — t_RPRE «t pcb + 
t_padin + t_dqsin) < (DFF output delay + t_gate_pre) 
| DQSCK MIN guarantee from dqs_gate_pre: 
Refer to PRE_H in above diagram 
(DFF output delay + t_clkout + t_padout + t_DQSCK_MIN + t_pcb + t_padin + 
t dqsin) > (DFF output delay + t gate pre) 
| DQSCK MAX guarantee from dqs_gate_pst: 
Refer to PST_S in above diagram 


(DFF output delay + t_clkout + t padout + t_DQSCK_MAX + t_pcb + t_padin + 
t_dqsin + t_gatefalling 1 * clk_emc cycle time) < (DFF output delay + t_gate_pst + 3 * 
clk_emc cycle time) 

| DQSCK MIN guarantee from dqs_gate_pst: 
Refer to PST_H in above diagram 
(DFF output delay + t clkout + t padout + t_DQSCK_MIN + t_pcb + t padin + 
t dqsin + t_gatefalling 3 * clk_emc cycle time) > (DFF output delay + t gate pst + 3 * 
clk_emc cycle time) 
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5.2.4.8 


DLL Descriptions 


5.2.4.8.1 DLL Control 


Memory controller includes a DLL to compensate delay line. 


rf dil en, rf dil cir, rf dil init and rf dll auto clr en are used to control DLL. 

If rf dil cir is set, DLL is reset and kept in idle. After system reset, rf dll clr is set. 
When rf dll clr is cleared, DLL starts to search LOCK point automatically. 

If LOCK point is found, DLL enters LOCKED state and continues to track this point. 


rf dll en is used to enable DLL function. 
rf dll init is used to configure DLL searching start value. 


During sleep, if rf dll auto clr en is set, DLL is reset automatically and memory 
controller waits for LOCKED automatically. It's recommended to set this bit. 


rfdil locked, rfdll error are used by software to monitor DLL status. 
rfdil locked: 

1: DLL LOCKED 

0: DLL UNLOCKED 


rídll error is set if DLL error happens, and is cleared by software to write 1 to this bit. 
rf dil err cir is used to clear the error bit. 


5.2.4.8.2 Delay Line Control 


There are twenty delay lines used in memory controller to delay clocks or control signals. 
All delay lines can be controlled independently. 


Each delay line can be controlled in two ways. 
The first is software-directly configuring. 
The second is DLL-automatically compensating. 


All delay lines share a group of DLL-compensating configuration registers, rf dl 
cpst thr, rf dl cpst group, rf di cpst en, rd di cpst start, and 
rfídi cpst st idle. 


rf di cpst en must be set if any delay line is compensated automatically by DLL. If 
all delay lines are controlled directly by software, this bit is cleared. 


rf di cpst group is DLL-compensating group mode. 


0: DMEM is hold during all clkwr dl, dgs in pos dl x; dqs in neg dl x delay lines 
compensating. 
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1: DMEM is hold during all clkwr dl, dqs in pos dl x, dqs in neg dl x, 


dqs gate pre dl x, dqs gate pst dl x delay lines compensating. 


2: DMEM is hold during all clkwr dl, dqgs in pos dl x; dgs in neg dl x, 


dqs gate pre dl x, dqs gate pst dl x, dqs ie dl delay lines compensating. 


3: DMEM is hold only during all delay lines compensating. 


rf di cpst thr is threshold to start one compensation. That is, only if the DLL 
change value from last compensation is more than threshold, a new compensation is 
started. This value is used to prevent delay lines from compensating too frequently. 


rf di cpst start is used to start DLL-compensating. 


rfídi cpst st idle is an indicator of compensation state machine idle. 


| Each delay line has a separate group of configuration registers, rf xxx dl sel, 


rf xxx dl inv, rfdl xxx cnt, and rf xxx cpst en. 


rf xxx cpst en is used to select control modes. 
1: related delay line is compensated by DLL. 
0: related delay line can be configured only by software. 


rf xxx dl sel has different functions in different configuring ways. 
If rf xxx cpst en is set, this value means delay phase. 
Otherwise, it means delay line number. 


rf xxx dl inv provides an inverting option for signal through delay line. 


ríd| xxx cnt is a read-back delay line value. 
| Configuring flow is described as follows 

For Software-directly control: 

Related rf xxx. cpst en should be cleared. 


rf xxx. sel is configured to new delay line number. 


For DLL-automatically compensating: 


rf dil en is set, rf dl cpst group and rf dl cpst thr are configured firstly. 


rf xxx sel is counted and configured. 
Then related rf xxx cpst en is set. 
At last, rf dl cpst en is set. 


5.2.5 Control Registers 


5.2.5.1 Memory map 


ARM base address: 0x2000 0000 
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General Control Registers: 


Offset Description 

Address 

0x0000 EMC CFGO EMC general control register 

0x0004 EMC CFG1 EMC PHY control register 

0x0008 — Reserved 

0x000C 

0x0010 EMC_CFG0O_CSO EMC CS0 device configuration register 
0x0014 EMC CFGO0 CS1 EMC CS1 device configuration register 


0x0018 — Reserved 
0x001C 


0x0020 EMC CFGO ACHO EMC AXI channel 0 configuration register 
EMC AXI channel 1 configuration register 
EMC AHB channel 2 configuration register 
EMC AHB channel 2 configuration register 


0x003C EMC CFG1 HCHS3 
0x0040 EMC CFGO0 HCH4 


0x0044 EMC CFG1 HCH4 
0x0060 EMC CFGO0 HCH8 

EMC CFG1 HCH8 
x0068 — Reserved 


0x009C 
0x00A0 EMC STSO 


0x00BC 
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0x00C8 


0x00DO 


EMC. STS0 HCH2 
EMC. STS0 HCH3 
EMC_STSO_HCH4 


SC6820 Device Specification 


EMC AHB channel 2 status 
EMC AHB channel 3 status 
us 


EMC AHB channel 4 sta 


0x00D4 
0x00D8 


EMC_STSO_HCH5 
EMC_STSO_HCH6 


EMC AHB channel 5 status 
EMC AHB channel 6 status 


0x00DC 


0x00E4 — 
Ox00FC 


EMC_STSO_HCH7 
EMC_STSO_HCH8 


EMC AHB channel 7 sta 


us 
EMC AHB channel 8 status 


=“ a ( 


Delay Line Control Registers: 


Offset Description 

Address 

0x0100 EMC_DMEM_DLO EMC delay line control register for 
clkdmem out dl 

0x0104 EMC DMEM DL1 EMC delay line control register for 
dqs ie dl 


0x0108 EMC DMEM DL2 EMC delay line control register for dqs out dl 


0x010C EMC DMEM DL3 EMC delay line control register for 
clkwr dl 

0x0110 EMC DMEM DL4 EMC delay line control register for 
dqs gate pre dl O 

0x0114 EMC DMEM DL5 EMC delay line control register for 
dqs gate pre dl 1 

0x0118 EMC DMEM DL6 EMC delay line control register for 
dqs gate pre dl 2 


0x011C EMC DMEM DL7 EMC delay line control register for 
dqs gate pre dl 3 

0x0120 EMC DMEM DL8 EMC delay line control register for 
dqs gate pst dl O 

0x0124 EMC DMEM DL9 EMC delay line control register for 
dqs gate pst dl 1 

0x0128 EMC DMEM DL10 EMC delay line control register for 
dqs gate pst dl 2 


0x012C 


EMC DMEM DL11 


EMC delay line control register for 
dqs gate pst dl 3 


0x0130 


EMC DMEM DL12 


EMC delay line control register for 
dqs in pos dl O 


0x0134 EMC DMEM DL13 EMC delay line control register for 
dqs in pos dl 1 
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0x0138 EMC DMEM DL14 EMC delay line control register for 
dqs in pos dl 2 

0x013C EMC DMEM DL15 EMC delay line control register for 
dqs in pos dl 3 

0x0140 EMC DMEM DL16 EMC delay line control register for 
dqs in neg dl O 


0x0144 EMC DMEM DL17 EMC delay line control register for 
dqs in neg dl 1 


0x0148 EMC DMEM DL18 EMC delay line control register for 
dqs in neg dl 2 


0x014C EMC DMEM DL19 EMC delay line control register for 
dqs in neg dl 3 

0x0150 — Reserved 

0x016C 


0x0170 EMC CFGO0 DLL EMC DLL configuration register 


0x0174 EMC STSO DLL EMC DLL status 


0x0178 — Reserved 
0x017C 


DMEM Control Registers: 


me mm 
Address 


0x0190 EMC_DCFG4 EMC DMEM control registers 
0x0194 EMC_DCFG5 EMC DMEM control registers 
0x0198 EMC_DCFG6 EMC DMEM control registers 


0x019C EMC DCFG7 EMC DMEM control registers 
0x01A0 EMC DCFG8 EMC DMEM control registers 


0x01A4 — Reserved 
0x01FC 


5.2.5.2 Register Descriptions 


5.2.5.2.1 EMC_CFGO 
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Description: EMC general control register 
This register is EMC general control register, shared by all external memories. 


0x0000 EMC general control register (Reset 0x00000C 45) EMC CFGO 


pa i e l l X yii 
= en d 


EG DG EA ANA 
L1 ë ENERSSSS GEE CUE 


Field Name Type | Reset | Description 
Value 


rf lock b [31] 1'hO This field provides a semaphore for two independent 
CPUs. 


Semaphore signal with rf lock a 


rf lock a [30] R/W T'ho This field provides a semaphore for two independent 
CPUs. 


Semaphore signal with rf_lock_b 


rf req timeout | | [23:16] R/W 8’ho 


unit 
rf req timeout | [13] R/W Tho This field enables request timeout functionality 
en 
0: request timeout is disabled 
1: request timeout is enabled 
rf dvc endian [12] R/W T'ho This field indicates external memory data endian 
format. 
0: little-endian 
1: big-endian 
This bit is only used to select external memory 
organizing format, not indicates bus endian and 
software endian. That is, software can execute 
correctly even if this bit is different with software 
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Field Name Type | Reset | Description 
Value 


system endian. 


This bit is recommended to be configured as the 
same as ARM system endian. 


rf auto gate e 
n 


[11] R/W Thi This field enables auto-gate mode for power saving. 


0: auto-gate mode is disabled 
1: auto-gate mode is enabled 


This bit is recommended to be set. 


rf_auto_sleep_ 
en 


[10] R/W Thi This field enables auto-sleep mode 


0: automatically sleep mode is disabled, and software 
should make EMC sleep and wakeup manually 


1: automatically sleep mode is enabled, and EMC can 
enter sleep by itself 


This bit is recommended to be set. 


rf cmd queue 
mode 


[7:6] R/W 2'hl This field select command queue operating mode. 


0: 2-stage device burst 

1: 2-stage device burst and 1-stage channel burst 
2: 2-stage device burst and 2-stage channel burst 
3: reserved 


In normal cases, mode-1 is better to balance 
performance and delay. 


rf cs mode 


[4:3] R/W 2'hO This field selects the modes to merge CS to enlarge 
one CS space. 


Bit[0]: if set, the address space of CSO and CS1 are 
merged to CSO 


Bit[1]: if set, the address space of CSO and CS1 are 
merged to CS1 


rf cs position 


[2:0] R/W 3'h5 This field indicates one software address range is 
mapped to which external memory. 


0: CS mapping to HADDR[22] 
1: CS mapping to HADDR[23] 
2: CS mapping to HADDR[24] 
3: CS mapping to HADDR[25] 
4: CS mapping to HADDR[26] 
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Field Name Type | Reset | Description 
Value 


5: CS mapping to HADDR[27] 
6: CS mapping to HADDR[28] 


7: CS mapping to HADDR[29] 


Note: HADDR is software address. 


5.2.5.2.2 EMC CFG1 


Description: EMC PHY control register 
This register is EMC PHY control register, shared by all external memories. 


KCHEREIEREIEREIEJEIEIESEREIEREREZK 


Reserved 


| Type | 


rf phy dqs 
rf cke sel Reserved gate loop se 


rf cke sel [15:14] R/W 2'h0 This field selects DMEM CKE PAD output mode. 


0: DMEM CKE output mode 0 (normal mode for only 
CS[0] used) 

CKE mapping for CS[0], mode 0 is used when only 
one DMEM on CS 0. 


1: DMEM CKE output mode 1 (special mode for CS[1] 
used) 


CKE mapping for CS[1], mode 1 is used when only 
one DMEM on CS[1]. 


2: DMEM CKE output mode 2 (special mode for CS[1] 
used) 


CKE mapping for all CSs, mode 2 is used when more 
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Field Name Type |Reset | Description 
Value 


than one DMEM on bus. 
3: reserved 


In normal cases, only one CKE is output to save PAD 
number, even if more than one DMEM are connected 
on bus. All DMEM share one CKE, so above options 
are provided for this sharing. 


rf phy dqs gat | [9:8] R/W 2'h0 This filed select DMEM DDR DQS gate signal loop 
e loop sel back mode 


0: DMEM DQS gate has only delay line delay 


1: DMEM DGS gate has delay line delay and loop 
back delay 


2, 3: DMEM DGS gate has only loop back delay 


rf phy dqs gat | [7] R/W 1’ho This filed select DMEM DDR DQS gate signal mode. 
e sel 


0: DMEM DQS gate generating mode 0 (normal 
mode) 
1: DMEM DGS gate generating mode 1 (debug 
mode) 


In normal cases, if the maximum frequency targets to 
about 200MHz or above, mode-0 is recommended to 
cover MIN tDQSCK and MAX tDQSCK . 

If the maximum frequency is less than 160MHz, both 
modes works. 


rf phy data ou | [6] R/W 1’hO This filed select DMEM data output mode. 
t_sel 


0: DMEM data directly DFF output 
1: DMEM data delay line controlled output 


In normal cases, mode-0 is recommended for SDR, 
and mode-1 is recommended for DDR. 


rf_phy_dqs_out | [5] R/W 1’ho This field selects DMEM DDR DQS output mode. 
_sel 


0: DMEM DQS[3:0] output is DFF output. 
1: DMEM DQSJ3:0] output is delay line output 


rf phy dqs ie | [4] R/W T'ho This field selects DMEM DDR DQS PAD IE mode. 
sel 


0: DMEM EMDQS[3:0] pad input enable signal is 
from DFF output. 

1: DMEM EMDQSJ3:0] pad input enable signal is 
from delay line output 


rf phy clkdme | [3] R/W 1’ho This field selects DMEM sample clock mode. 
m_in_sel 
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Field Name Type | Reset | Description 
Value 


0: DMEM sample clock is from internal logic 
1: DMEM sample clock is from out-of-chip 
(EMDQS[3:0] pad input) 
This field is only used by SDR to generate sample 
clock. For DDR, sample clock is from DQS. 
rf phy clkdme | [2] R/W T'ho This field selects DMEM output clock mode. 
m_out_sel 
0: DMEM CK/CK# output is DFF output 
1: DMEM CK/CK# output is delay line output 
This field is used for both SDR and DDR, and mode-0 
is recommended for them. 
rf phy clkdme | [1] R/W T'ho This field selects DMEM clock loopback mode. 
m_loop_sel 
0: DMEM READ strobe clock loopback disable 
1: DMEM READ strobe clock loopback enable 
This field is only used for SDR 
rf ddr mode e | [0] R/W 1'h0 This field enables DDR mode for DMEM. 
n 
0: SDR-SDRAM mode for DMEM 
1: DDR-SDRAM mode for DMEM 


5.2.5.2.3 EMC CFG0 CSx 


Description: EMC CSx device configuration register 
This register is used to configure device information on CSx for DMEM. 
Each CS has an independent registers. 
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0x0010 EMC CS0 device configuration register (Reset 0x000001 13) EMC CFGO CSO 
0x0014 EMC CS1 device configuration register (Reset 0x000001 13) EMC CFGO CS1 


EES ENE pese cnr qp eene qe pes pee 


Reserved 


E 
Type 
Reset 
Field Name Type |Reset | Description 
Value 


rf dburst wlen | [10:8] R/W 3'h1 This field indicates external device writing burst 
gth csx length 


: burst of 1 32-bit (NOT supported on 32-bit DDR) 
: burst of 2 32-bit 

: burst of 4 32-bit 

: burst of 8 32-bit 

: burst of 16 32-bit 

: reserved 

: reserved 

: reserved 


NOOR WDM o 


For DMEM, this field indicates device burst length for 
writing operation. 


rf dburst rlengt | [6:4] R/W 3'h1 This field indicates external device reading burst 
h csx length 


: burst of 1 32-bit (NOT supported on 32-bit DDR) 
: burst of 2 32-bit 

: burst of 4 32-bit 

: burst of 8 32-bit 

: burst of 16 32-bit 

: reserved 

: reserved 

: reserved 


NO of WD + O 


For DMEM, this field indicates device burst length for 
reading operation. 
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Field Name Type |Reset | Description 
Value 


rf hburst wen | | [1] R/W Thi This filed indicates AHB write operations mode 

CSX 
0: one AHB burst is divided into several single 
accesses 
1: burst access 
This bit is cleared only if SW issues commands on 
pSRAM or NOR-Flash. Otherwise, it should be set to 
improve efficiency. 

rf hburst ren c | [0] R/W Thi This filed indicates AHB read operations mode 

SX 
0: one AHB burst is divided into several single 
accesses 
1: burst access 
This bit is cleared only if SW issues commands on 
pSRAM or NOR-Flash. Otherwise, it should be set to 
improve efficiency. 


5.2.5.2.4 EMC CFG0 ACHx 


Description: EMC AXI channel x configuration register 
This register is used to configure AXI channel x information. 
Each AXI channel has an independent registers. 


0x0020 EMC AXI CHO configuration register (Reset 0x0000007C) EMC CFGO ACHO 
0x0028 EMC AXI CH1 configuration register (Reset 0x0000007C) EMC CFGO ACH1 


ES Sa S 53 RES HESS E EST RR RE EUREN 


Name Reserved rf address offset chx 


Type 


rf endian sw | rf req level - 
wr. chx 


rf req timeout thr wr chx rf pri wr chx 


pType [m fe i | w | w | mw | 

Reset | o jo [oj ojo[ojojeo[ojsr[ojs]e[ogjeo] 

= Ee 
Value 
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Field Name Type | Reset | Description 
Value 


rf address offs | [25:16] 
et chx 


rf req timeout | [15] This field enables request timeout function for each 
en wr chx axi write channel 


rf req timeout | [14:8] 3 This field is used to set request timeout threshold 
thr wr chx value for each axi write channel. 


rf auto sleep | [7] i This field enables auto-sleep mode for each channel 
en_chx 


0: automatically sleep mode is disabled, and software 
should make the channel sleep and wakeup manually 


1: automatically sleep mode is enabled, and the 
channel can enter sleep by itself 


This bit is recommended to be set. 


rf_ch_en_chx This field enables the channel. 


0: the channel is disabled 
1:the channel is enabled 


rf_endian_swt_ This field selects switching mode for data endian 
chx 

Endian switching mode 

0: byte switch 

1: half switch 

2: word switch (only for 64-bit AHB interface) 

3: no switch 


Data endian switching function is provided for 
software in different endian domain. Data endian is 
different with AHB protocol endian, AHB endian is 
handled by hardware automatically. But data endian 
should be configured according to software 
requirement. 


rf req level wr This field indicates the write command request level 
_chx in AXI channel. The higher the level, the better the 
performance of AXI channel. 


0 is the lowest priority and 3 is the highest priority 


rf pri wr chx j This field indicates write channel priority. 


0 is the lowest priority and 3 is the highest priority 


5.2.5.2.5 EMC CFG1 ACHx 
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Description: EMC AXI channel x configuration register 
This register is used to configure AXI channel x information. 
Each AXI channel has an independent registers. 


0x0024 EMC AXI CHO configuration register (Reset 0x0000000C) EMC CFG1 ACHO 
0x002C EMC AXI CH1 configuration register (Reset 0x0000000C) EMC CFG1 ACH1 


[EEE eee E eee. 


Reserved 


rf_req_level_ 
rd_chx 


Field Name Type | Reset | Description 
Value 


rf reg timeout | [15] R/W 1'h0 This field enables request timeout function for each 
en rd chx axi read channel 

rf req timeout | [14:8] R/W 7T'hO This field is used to set request timeout threshold 

thr rd chx value for each axi read channel. 

rf bresp mode | [6] R/W 0 This filed indicates which mode is selected on issuing 
_ch write response channel signals. 


0: After WLAST signal 
1: After the time data really write to DRAM 


rf fifo clr ch [5] R/W 0 This field is used to clear all FIFOs within this 
channel, when write 1 to this bit 

rf sync sel ch | [4] R/W T'ho This field indicates the AXI clock for this channel is 

X asynchronous with EMC clock or synchronous with 
EMC clock. 


0: Asynchronous 
1: Synchronous 


All channels can be configured to asynchronous 
mode, but only some of them can be configured to 
synchronous mode. Please refer to chip architecture 
document and clock document for synchronous clock 
group information. 


rf req level rd | [3:2] R/W 2'h3 This field indicates the read command request level in 
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Field Name Type |Reset | Description 
Value 


AXI channel. The higher the level, the better the 
performance of AXI channel. 


rf pri rd chx This field indicates read channel priority. 


0 is the lowest priority and 3 is the highest priority 


5.2.5.2.6 EMC CFG0 HCHx 


Description: EMC AHB channel x configuration register 
This register is used to configure AHB channel x information. 
Each AHB channel has an independent registers. 


0x0030 EMC AHB CH2 configuration register (Reset 0x0001C31C) EMC CFGO0 HCH2 
0x0038 EMC AHB CH3 configuration register (Reset 0x0001C31C) EMC CFGO HCH3 
0x0040 EMC AHB CH4 configuration register (Reset 0x0001C31C) EMC CFGO HCH4 
0x0048 EMC AHB CH5 configuration register (Reset 0x0001C31C) EMC CFGO HCH5 
0x0050 EMC AHB CH6 configuration register (Reset 0x0001C31C) EMC CFGO HCH6 
0x0058 EMC AHB CH7 configuration register (Reset 0x0001C31C) EMC CFGO HCH7 
0x0060 EMC AHB CH8 configuration register (Reset 0x0001C31C) EMC CFGO HCH8 


[FERES RES PESE RS ee eee re eee 
rta 


Reserved 


rf hburst rlength incr | rf endian sw 
_chx t_chx 


Field Name Type | Reset | Description 
Value 


rf auto sleep | [17] R/W T'ho This field enables auto-sleep mode for each channel 
en_chx 


0: automatically sleep mode is disabled, and software 
should make the channel sleep and wakeup manually 


1: automatically sleep mode is enabled, and the 
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Field Name Type |Reset | Description 
Value 


channel can enter sleep by itself 


This bit is recommended to be set. 
rf ch en chx [16] R/W Thi This field enables the channel. 


0: the channel is disabled 
1: the channel is enabled 


rf rbuf mode c | [15] R/W Thi This filed indicates which operation mode is selected 
hx on read bursts. 


0: Single operation mode 
1: Pipeline operation mode 


Pipeline operation can achieve better write 
performance, so this mode is preferred in normal 


case. 
rf wbuf mode | [14] R/W Thi This filed indicates single-buffer or double-buffer is 
chx used on write bursts, and also indicates which 


operation mode is selected 
0: Single buffer and single operation mode 
1: Double buffer and pipeline operation mode 


Double buffer and pipeline mode can achieve better 
write performance, so this mode is preferred in 
normal case, especially for mass data transfers. 


Single buffer is used in some special cases, mainly 
for CPU, because: 

- double-buffer may lead to larger latency between 
CPU transfer done and external memory transfer 
done 

- double-buffer may lead to larger wait time for 
consecutive read operation. 


rf_sync_sel_ch | [13] R/W T'ho This field indicates the AHB clock for this channel is 
X asynchronous with EMC clock or synchronous with 
EMC clock. 


0: Asynchronous 
1: Synchronous 


All channels can be configured to asynchronous 
mode, but only some of them can be configured to 
synchronous mode. Please refer to chip architecture 
document and clock document for synchronous clock 
group information. 


rf hburst timeo | [12] R/W T'ho This field enable a timeout engine for debugging. 
ut_en_chx 


This timeout engine is only used for AHB read 
operations. And in normal using, this be should be 
kept low. 
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Field Name Type | Reset | Description 
Value 


rf hburst wlen | [10:8] R/W 3'h3 This filed indicates how to divide AHB INCR writing 
gth incr chx burst. 


If a AHB write burst is INCR and HLENGTH is 0, the 
AHB burst is divided into several sub-bursts, and the 
Sub-burst length is defined by this register. 


: 2 32-bit 
: 4 32-bit 
: 6 32-bit 
: 8 32-bit 
: 10 32-bit 
: 12 32-bit 
: 14 32-bit 
: 16 32-bit 


NO of WD + O 


rf_hburst_rlengt | [6:4] R/W 3'h1 This filed indicates how to divide AHB INCR reading 
h incr chx burst. 


If a AHB read burst is INCR and HLENGTH is O, the 
AHB burst is divided into several sub-bursts, and the 
sub-burst length is defined by this register. 


0: 2 32-bit 
1: 4 32-bit 
2: 6 32-bit 
3: 8 32-bit 
4: 10 32-bit 
5: 12 32-bit 
6: 14 32-bit 
7: 16 32-bit 
rf endian swt | [3:2] RAN 2'h3 This field selects switching mode for data endian 
chx 
Endian switching mode 
0: byte switch 
1: half switch 
2: word switch (only for 64-bit AHB interface) 
3: no switch 
Data endian switching function is provided for 
software in different endian domain. Data endian is 
different with AHB protocol endian, AHB endian is 
handled by hardware automatically. But data endian 
should be configured according to software 
requirement. 
rf pri chx [1:0] R/W 2'h0 This field indicates channel priority. 
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Field Name Type |Reset | Description 
Value 


ee 0 is the lowest priority and 3 is the highest priority 


5.2.5.2.7 EMC CFG1 HCHx 


Description: EMC AHB channel x configuration register 
This register is used to configure AHB channel x information. 
Each AHB channel has an independent registers. 


0x0034 EMC AHB CH2 configuration register (Reset 0x00000000) EMC CFG1 HCH2 
0x003C EMC AHB CH3 configuration register (Reset 0x00000000) EMC_CFG1_HCH3 
0x0044 EMC AHB CH4 configuration register (Reset 0x00000000) EMC_CFG1_HCH4 
0x004C EMC AHB CH5 configuration register (Reset 0x00000000) EMC CFG1 HCH5 
0x0054 EMC AHB CH6 configuration register (Reset 0x00000000) EMC CFG1 HCH6 
0x005C EMC AHB CH7 configuration register (Reset 0x00000000) EMC CFG1 HCH7 
0x0064 EMC AHB CH8 configuration register (Reset 0x00000000) EMC CFG1 HCH8 


ERES IE SER ESSE a II RR IRE UTR US 


Name Reserved rf address offset chx 


Type 


Name Reserved rf req timeout thr chx 
Type 


Field Name Type |Reset | Description 
Value 


rf address offs | [25:16] 
et chx 


rf req timeout - This field enables request timeout function for each 
en channel 


rf req timeout : This field is used to set request timeout threshold 
thr chx value for each channel. 
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5.2.5.2.8. EMC STS3 


Description: EMC status 
This register indicates EMC status. 


0x00AC EMC status (Reset 0x8007FFFF) EMC_STS3 


Reserved 


Field Name Type | Reset | Description 
Value 


rfemc idle syn | [31] Thi This bit indicates EMC is in IDLE status. 

c 

rfdl_cpst_idle_s | [18] RO Thi This bit indicates delay line compensation is in IDLE 
ync status. 

rfdmem idle sy | [17] RO Thi This bit indicates DMEM is in IDLE status. 

nc 

rfsel_idle_sync | [16] RO Thi This bit indicates CH MUX is in IDLE status. 

rfahb idle chi | [15] RO Thi This bit indicates CH15 is in IDLE status. 

5 sync 

rfahb idle chi | [14] RO Thi This bit indicates CH14 is in IDLE status. 

4 sync 

riahb_idle_ch1 [13] RO Thi This bit indicates CH13 is in IDLE status. 

3 sync 

ríahb idle chi | [12] RO Thi This bit indicates CH12 is in IDLE status. 

2_sync 

ríahb idle ch1 | [11] RO Thi This bit indicates CH11 is in IDLE status. 

1_sync 

rfahb idle ch1 | [10] RO Thi This bit indicates CH10 is in IDLE status. 

0 sync 
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Field Name Type |Reset | Description 
Value 


rfahb idle ch9 This bit indicates CH9 is in IDLE status. 
_sync 
rfahb idle ch8 1 This bit indicates CH8 is in IDLE status. 
. Sync 
rfahb idle ch7 $ This bit indicates CH7 is in IDLE status. 
_ sync 
rfahb idle ch6 This bit indicates CH6 is in IDLE status. 
. Sync 
rfahb idle ch5 This bit indicates CH5 is in IDLE status. 
. Sync 
rfahb idle ch4 This bit indicates CH4 is in IDLE status. 
. Sync 
rfahb idle ch3 i This bit indicates CH3 is in IDLE status. 
. Sync 
rfahb idle ch2 i This bit indicates CH2 is in IDLE status. 
_sync 
rfahb idle ch1 This bit indicates CH1 is in IDLE status. 
. Sync 


rfahb idle chO This bit indicates CHO is in IDLE status. 
_ Sync 


5.2.5.2.9 EMC_DMEM_DLx 


Description: EMC delay line control register 
These registers are used to configure the DMEM delay lines in EMC PHY. 


EMC DMEM DLO 0x0100 clkdmem out dl. 
EMC DMEM DL1 0x0104 dgs ie dl. 
EMC DMEM DL2 0x0108 dgs out dl. 
EMC DMEM DL3 0x010C clkwr dl. 
EMC DMEM DL4 0x0110 dqs gate pre dl O. 
EMC DMEM DL5 0x0114 dqs gate pre dl 1. 
EMC DMEM DL6 0x0118 dqs gate pre dl 2. 
EMC DMEM DL7 0x011C dqs gate pre dl 3. 
EMC DMEM DL8 0x0120 dqs gate pst dl O. 
EMC DMEM DL9 0x0124 dqs gate pst dl 1. 
EMC DMEM DL10 0x0128 dqs gate pst dl 2. 
EMC DMEM DL11 0x012C dqs gate pst dl 3. 
EMC DMEM DL12 0x0130 dqs in pos dl O. 
EMC DMEM DL13 0x0134 dqs in pos dl 1. 
EMC DMEM DL14 0x0138 dgs in pos dl 2. 
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EMC DMEM DL15 0x013C dqs in pos dl 3 
EMC DMEM DL16 0x0140 dqs in neg dl O 
EMC DMEM DL17 0x0144 dgs in neg dl 1 
EMC DMEM DL18 0x0148 dgs in neg dl 2 
EMC DMEM DL19 0x014C dqs in neg dl 3 


0x0100 
0x0104 
0x0108 
0x010C 
0x0110 
0x0114 
0x0118 
0x011C 
0x0120 
0x0124 
0x0128 
0x012C 
0x0130 
0x0134 
0x0138 
0x013C 
0x0140 
0x0144 
0x0148 
0x014C 


EMC delay line DLO control register (Reset 0x00000000) 
EMC delay line DL1 control register (Reset 0x00000000) 
EMC delay line DL2 control register (Reset 0x00000000) 
EMC delay line DL3 control register (Reset 0x00000000) 
EMC delay line DL4 control register (Reset 0x00000000) 
EMC delay line DL5 control register (Reset 0x00000000) 
EMC delay line DL6 control register (Reset 0x00000000) 
EMC delay line DL7 control register (Reset 0x00000000) 
EMC delay line DL8 control register (Reset 0x00000000) 
EMC delay line DL9 control register (Reset 0x00000000) 
EMC delay line DL10 control register (Reset 0x00000000) 
EMC delay line DL11 control register (Reset 0x00000000) 
EMC delay line DL12 control register (Reset 0x00000000) 
EMC delay line DL13 control register (Reset 0x00000000) 
EMC delay line DL14 control register (Reset 0x00000000) 
EMC delay line DL15 control register (Reset 0x00000000) 
EMC delay line DL16 control register (Reset 0x00000000) 
EMC delay line DL17 control register (Reset 0x00000000) 
EMC delay line DL18 control register (Reset 0x00000000) 
EMC delay line DL19 control register (Reset 0x00000000) 


SC6820 Device Specification 


EMC DMEM DLO 
EMC DMEM DL1 
EMC DMEM DL2 
EMC DMEM DL3 
EMC DMEM DL4 
EMC DMEM DL5 
EMC DMEM DL6 
EMC DMEM DL7 
EMC DMEM DL8 
EMC DMEM DL9 
EMC DMEM DL10 
EMC DMEM DL11 
EMC DMEM DL12 
EMC DMEM DL13 
EMC DMEM DL14 
EMC DMEM DL15 
EMC DMEM DL16 
EMC DMEM DL17 
EMC DMEM DL18 
EMC DMEM DL19 


aS E ae 
L3. 3 o. |. | . ^ 


Reserved 


rf xxx dl sel 


Field Name Type |Reset | Description 
Value 


rf xxx cpst en | [15] R/W T'ho 


This field enables the delay line to be compensated 
automatically by DLL 


rfdl_xxx_cnt [14:8] RO 7'h00 This field indicate the count of delay 


rf xxx dl inv [7] R/W T'ho This field provides an inverting option for signal 
through delay line. 
0: no inverting 
1: inverting 
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Field Name Type |Reset | Description 
Value 


rf xxx di sel Bn m 7'h00 This field controls delay value of delay line 


5.2.5.2.10 EMC CFGO DLL 


Description: EMC DLL configuration register 
This register is used to configure DLL information. 


EMC DLL configuration register (Reset 0x00000000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 22 | 22 | 21 | 20 | 19 | 38 | 17 | 16 | 


name | ii a i 


rfdil x 
rídll — | rf dl cpst gr — rf dll | rf dil " 
m sa E t r = UT 


Type Gee m Tn Rm [9| n —— 


rf dll err cir [20] W T'ho This field is used to clear DLL error in bit[15], when 
write 1 to this bit 


rf dl cpst thr [19:16] R/W 4'hO This field is the threshold to start one compensation 
rfdll error [15] RO 1'hO This field is set if DLL error happens 
rfdll locked [14] RO 1’ho This field indicates DLL is locked or not 


1: DLL LOCKED 
0: DLL UNLOCKED 


rf dl cpst grou | [13:12] R/W 2'h0 This field enables the group of delay lines to be 


p compensated. 
rf dl cpst start | [11] RAN 1’ho This field is used to start one compensation. 
rf_dl_cpst_en [10] R/W Tho This field enables the DLL compensation. 


0: the DLL compensation is disabled 
1: the DLL compensation is enabled 
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Field Name Type |Reset | Description 
Value 


rf dll auto cir - This field enables automatically reset DLL 
en 


rf dil cir i This field is to reset DLL 
rf dil en 1 This field enables the DLL. 


0: the DLL is disabled 
1: the DLL is enabled 


rf dll init : This field is used to configure DLL searching start 
value 


5.2.5.2.11 EMC DCFGO 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


0x0180 EMC DMEM control register (Reset 0x0000BF13) EMC DCFGO 


EE ESS Eee NICHE ES S NIST UG 


Reserved 


A Y Res 
drf auto pre drf row mod 
— UT 


drf auto ref all | [15] R/W Thi This bit indicates auto-refresh mode for multi-DRAM 
cs on bus. 


0: CSs are auto-refresh one by one 
1: CSs are auto-refresh at the same time 


If there is no refresh current issues, mode-1 is 
recommended. 
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Field Name R/W Default | Description 
Value 


drf auto ref en | [14] 1'h0 This bit opens auto-refresh functions for both SDR 
and DDR. 


0: hardware auto-refresh function is disabled 
1: hardware auto-refresh function is enabled 


During device initialization or re-configuration, this bit 
should be cleared, and in other cases, this bit MUST 
be kept opened to guarantee data in device is 
correctly retained. 


drf alternative | [13] R/W Thi This bit enables alternative bank pre-charge or active 
mode1_en during pre-charge or active 

0: disabled 

1: enabled 


This bit should be always set to improve efficiency. 


drf_alternative_ | [12] R/W Thi This bit enables alternative bank pre-charge or active 
mode0_en during access 

0: disabled 

1: enabled 


This bit should be always set to improve efficiency. 


drf_clkdmem_o | [11] R/W Thi This bit select DMEM output clock phase. 

ut_sel 

drf_clkdmem_o | [10] R/W Thi This bit enable DMEM output clock on EMCLKDP 
ut_en and EMCLKDM. 


0: DMEM clock output is closed 
1: DMEM clock output is opened 


drf_rowhit_en [9] R/W Thi This bit enables row-hit detect logic to remove 
redundant pre-charge and active operations. 


0: row-hit detecting function is disabled 
1: row-hit detecting function is enabled 


This bit should be always set to improve efficiency. 


drf_data_width | [8] R/W Thi This bit selects device data bus width 
0: 16-bit 
1: 32-bit 
drf_column_mo | [6:4] R/W 3’h1 This field indicates device column mode: 
de 
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Field Name R/W Default | Description 
Value 


: 8-bit 

: 9-bit 

: 10-bit 

: 11-bit 

: 12-bit 

: reserved 
: reserved 
: reserved 


NO of WONDMD + O 


This field should be configured according to device 
type. 


drf_auto_pre_p This field indicates auto pre-charge and pre-charge 
osition all bank bit position. 


0: A[10] 
1: A[11] 
2: A[12] 
3: A[13] 


This field should be configured according to device 
type. 


drf row mode This field indicates device row mode: 


0: 11-bit 
1: 12-bit 
2: 13-bit 
3: 14-bit 


This field should be configured according to device 
type. 


5.2.5.2.12 EMC  DCFG1 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 
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0x0184 EMC DMEM control register (Reset 0x03382434) EMC DCFG1 


an eT I ETE 
Dee ome | oom pomum [omm 


drf t rtr [31:28] Timing parameter: read-to-read turn-around time 
between different CSs 
T is clk emc/2 cycle, that is, external memory clock 
cycle. 


drf t wtr [27:24] Timing parameter: write-to-read turn-around time 


T is clk emc/2 cycle, that is, external memory clock 
cycle. 


drf t rtw [23:20] Timing parameter: read-to-write turn-around time 
T is clk emc/2 cycle, that is, external memory clock 
cycle. 

drf t ras [19:16] Timing parameter: tRAS-MIN 
(drf_t_ras+1)*T >= tRAS-MIN 
T is clk emc/2 cycle, that is, external memory clock 
cycle. 

drf t rrd [15:12] Timing parameter: tRRD 
(drf t rrd--1)*T >= tRRD 


T is clk emc/2 cycle, that is, external memory clock 
cycle. 


Timing parameter: tWR 

For SDR, (drf t wr-1)*T >= tWR 

For DDR, (drf t wr -1)*T >= tWR 

T is clk emc/2 cycle, that is, external memory clock 
cycle. 


drf t rcd : Timing parameter: tRCD 
(drf t rcd--1)*T >= tRCD 


T is clk emc/2 cycle, that is, external memory clock 
cycle. 


Timing parameter: tRP 

(drf t rp-1)*T >= tRP 

T is clk emc/2 cycle, that is, external memory clock 
cycle. 
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5.2.5.2.13 EMC DCFG2 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


0x0188 EMC DMEM control register (Reset 0x1A261000) EMC_DCFG2 


LEE (EEL dies. 


Type 
CS eee eee CENPI S — ERN 
| B [1 | m3 ||| 9 SA UE 5o 
| Name | drf_t_ref drf_t_mrd 


Type RW RW 


LIENRNEEER  KEXERERERERERE Qa WCHEREREN 


Field Name Type |Reset | Description 
Value 


[29:24] Timing parameter: tRFC 
(drf_t_rfc+2)*T >= tRFC 
T is clk emc/2 cycle, that is, external memory clock 
cycle. 
drf t xsr [23:16] Timing parameter: tXSR 
(drf t xsr-2)*T >= tXSR 
T is clk emc/2 cycle, that is, external memory clock 
cycle. 


Auto-refresh interval time 
(drf_t_ref+1)*Tref*(row number) <= tREF 
Tref is clk_emc_ref cycle. 


Timing parameter: tMRD 

(drf_t_mrd+2)*T >= tMRD 

T is clk emc/2 cycle, that is, external memory clock 
cycle. 


5.2.5.2.14 EMC DCFG3 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 
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0x018C EMC DMEM control register (Reset OX003FBFFF) EMC_DCFG3 


[SEE (Ea a ee eee 


df | 
Reserved d = drf_auto_sleep_t_ref 


| Type | pe 


drf ref cnt thr 


Field Name Type |Reset | Description 
Value 


drf sample aut | [25] R/W 1'h0 This bit enables an auto-reset function for sampling 
Oo rst en logic. 


0: read data FIFO cannot be reset automatically 


1: read data FIFO is reset automatically during 
auto-refresh or resume 


drf sample rst | [24] R/W Tho This bit is used to reset DMEM sample FIFO pointer. 


Active high. 
0: read data FIFO is released to work 
1: read data FIFO is held and reset 


This bit is a debugging bit, and should not be used in 
normal condition. 


Because this bit cannot be cleared automatically. To 
reset sample FIFO pointer, software should set this 
bit, and then clear this bit. 


drf auto sleep | [22] R/W T'ho This bit selects auto-sleep mode 
_mode 


0: normal mode 


1: all rows are guarantee to refresh at least one time 
before sleep 


In normal cases, mode-0 is recommended and this bit 
is cleared to 0. 
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Field Name Type | Reset | Description 
Value 


This bit is valid only if rf auto sleep en is set. 


drf auto sleep | [21:16] If drf auto sleep mode is set to 1, this field indicates 
. t ref auto-refresh interval in special refresh mode before 
sleep. 


If drf auto sleep mode is cleared to O, this field is 
DON'T CARE. 

drf ref cnt rst i This bit is used to reset and hold refresh counter. 
0: refresh counter is released to count 
1: refresh counter is held and reset 
If drf auto sleep mode is cleared to 0, this bit should 
be kept high. 


ref cnt done This bit indicates refresh counter done status 


drf ref cnt thr If drf auto sleep mode is set to 1, this field is refresh 
counter threshold. The number should be configured 
to (row number — 1). 


If drf auto sleep mode is cleared to O, this field is 
DON'T CARE. 


5.2.5.2.15 EMC DCFG4 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


0x0190 EMC DMEM control register (Reset 0x00000000) EMC DCFG4 


drf mode reg 


RW 


dsoft cmd allc | [30] R/W T'ho This bit select software command issued mode for 
S multi-DRAM on bus. 
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Field Name Type | Reset | Description 
Value 


If cleared, software command is issued one CS at 
one time, the CS number is dsoft cs. 


If set, software command is issued on all CSs at the 
same time, and the dsoft cs is DON'T CARE. 


dsoft cs Only if dsoft cmd allcs is cleared, this register is 
used. 


1'h0: software command is issued on CSO 
1’h1: software command is issued on CS1 


cmd chip slee | [27:26] i Sleep status for each CS. 
p [0]: CS0 
[1]: CS1 
If one CS sleeps, the related bit is set. 
If one CS is resumed, the related bit is cleared. 


dsoft_resume É Software-issued EXIT SELF REFRESH (RESUME) 
command 


Write: start RESUME command 
Read: RESUME command status 


dsoft self ref Software-issued SELF REFRESH command 
Write: start SELF REFRESH command 
Read: SELF REFRESH command status 


dsoft Id mdreg Software-issued LOAD MODE REGISTER command 
Write: start LOAD MODE REGISTER command 
Read: LOAD MODE REGISTER command status 


dsoft auto ref ‘ Software-issued AUTO REFRESH command 
Write: start AUTO REFRESH command 
Read: AUTO REFRESH command status 


dsoft pre all ; Software-issued PRECHARGE ALL BANK command 
Write: start PRECHARGE ALL BANK command 
Read: PRECHARGE ALL BANK command status 


drf mode reg SDRAM mode register. 


This value is loaded into SDRAM during write 1 to 
dsoft Id mdreg. And this value isn't used by 
controller. 


Bit[15:14]: mode register select (mapping to bank) 
Bit[13: 0]: mode register value (mapping to address) 


5.2.5.2.16 EMC DCFG5 
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Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


Lm Jao] e] [m] [s ws] 2 [2]5 vw] * | ve] 


Res 
Reserved drf clkdmem in sel drf dqs out sel 


RO RW RW 
0 0 0 0 0 0 0 0 0 1 1 | o 0 


Pa SESE RISE eae, a) 


Res 
LE drf wdm latency drf rdm latency drf wdata latency drf rdata latency 
Type 
Reset 


drf cikdmem in | [23:20] ; Timing adjustment: sample clock latency 
_sel The unit is clk_emce cycle. 


drf dgs out se | [18:16] j Timing adjustment: DQS output latency 
| The unit is clk_emc cycle. 


drf wdm latenc | [14:12] Timing adjustment: write DM latency 
y The unit is clk_emc cycle. 


drf rdm latenc : Timing adjustment: read DM latency 
y The unit is clk_emc cycle. 


IMPORTANT: if drf rdm latency is configured to 7, 
DM is kept high in whole read burst instead of 
7-cycle-delay. This option is used for DDR because 
DM is DON'T CARE during read bursts. 


dif wdata late : Timing adjustment: write data latency 
ney The unit is clk. emc cycle. 


dif rdata laten : Timing adjustment: read data latency 
cy The unit is clk_emc cycle. 
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5.2.5.2.17 EMC_DCFG6 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


KNERESEIEIESEIEJEJEJEJEREIEIE SERE 
LINE T CC RN 


drf dqs gate pst sel 


drf dqs gate pre sel 


RW 


Rese | » o oj o[ojojvejv[o » Me AN | e |- 


Field Name Type |Reset | Description 
Value 
drf dgs gate p | [31:16] R/W 16'h40 | Timing adjustment: DQS gate pst signal delay select 
The unit is clk_eme cycle. 
drf dgs gate p | [15:0] R/W 16h20 | Timing adjustment: DQS gate pre signal delay select 
The unit is clk_emc cycle. 


5.2.5.2.18 EMC DCFG7 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


KNEREIERERESEIEJESEJESEREIEIE SERE 


drf dqs ie sel 


0 


0 0 0 0 0 0 1 1 1 1 0 0 0 0 
[eje e e e e e e e e e 
a NN MEE ENNNNNN 
LINSESESESRNERERERRRRRRERRRERENENEN 
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Field Name Type |Reset | Description 
Value 
drf dgs ie sel | [81:16] R/W 16'hFO | Timing adjustment: DQS PAD IE signal delay select 
The unit is clk_emc cycle. 
drf dgs oe sel R/W 8'hOE Timing adjustment: DQS PAD OE signal delay select 
The unit is clk_emc cycle. 


5.2.5.2.19 EMC DCFG8 


Description: EMC DMEM control registers 
This register is used to configure external DMEM. 


KNERESERERESEIEJE3EIEIEREIEE SERE 


Name drf data ie sel 


Type 


RW 
Reset | o [io | o | o | o | o | o | Mmmm? | oo] e | | 
[ECCE si a es ta ge ee ee 


Reserved drf_data_oe_sel 


LI — 0^ àwX — KREBEREREREBERES 


Field Name Type | Reset | Description 
Value 
drf_data_ie_sel | [81:16] R/W 16'h40 | Timing adjustment: data PAD IE signal delay select 
The unit is clk emc cycle. 
drf data oe se R/W 8'h01 Timing adjustment: data PAD OE signal delay select 
| The unit is clk_emc cycle. 


5.2.6 Application Notes 


5.2.6.1 Application Notes 
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5.2.6.1.1 16-Bit SDR-SDRAM Configuration 1 
Condition: 


| CAS Latency is 2 
| Burst Length is 2 16-bit 
| DLL OFF 


Configure EMC: 


(Suppose SDR-SDRAM is connected on CS0) 

| 0x0000 --  0x00000C45 (Default) 

| 0x0004 -- 0x00000002 (Default) 

| 0x0010 --  0x00000003 

| 0x0020 --  0x000000FC (Default) 

| 0x0024  --  0x0000000C + (rf sync sel ch0««4) 

| 0x0030 ~-  0x0003C31C (t sync sel ch2««13) 

| 0x0034  --  0x00000000 (Default) 

| 0x0180 ~  OxO000BEOO + (drf_row_mode<<0) 
+ (drf column mode««4) 

| 0x0184 --  0x00000000 + (drf_t_rp<<0) 


+ (drf_t_rcd<<4) 
+ (drf_t_wr<<8) 
+ (drf_t_rrd<<12) 
+ (drf_t_ras<<16) 
+ (drf_t_rtw<<20) 
+ (drf_t_wtr<<24) 
+ (drf_t_rtr<<28) 
| 0x0188 --  0x00000000 + (drf_t_wrd<<0) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
+ (drf t rfc««24) 


| 0x0194 -- 0x00400007 
| 0x01A0 | — 0x00100001 


Initialize external memory after configuring EMC: 


| 0x0190 --  0x40010000 

| Wait until bit-16 of 0x0190 is cleared 

| 0x0190 --  0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 -- 0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

l 0x0190 --  0x40040000 + (drf_mode_reg<<0) 

| Wait until bit-18 of 0x0190 is cleared 

| 0x0190  --  0x40040000 + (dif ext mode reg««0) 
| 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 
| Set 1 to bit 14 of 0x0180 


Description: 


| rf sync sel chx: if the HCLK of this channel is synchronous with clk emc, this bit can 
be set to improve performance. 
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drf row mode: row address bit select. See memory device specifications for this 
information. 

drf column mode: column address bit select. See memory device specifications for 
this information. 

dif t ref: Maximum Refresh period (or tREF). 


(drf t ref-1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


drf t rfc: Minimum AUTO-REFRESH period (or tRFC). 

(drf t rfc-2)*T cycle >= tRFC. 

drf t rp: Minimum PRECHARGE command period time (or tRP). 

(drf t rp-1)*T. cycle >= tRP. 

drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 


(drf t rcd--1)*T. cycle >= tRCD. 

drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 

(drf t rrd--1)*T cycle >= tRRD. 

drf t wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 

(drf t wr--1)*T. cycle >= tWR. 

drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf_t_xsr+1)*T_cyle >= this minimum time. 

drf_t_ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 

(drf_t_ras+1)*T_cyle >= tRAS-MIN. 

drf_t_mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 

(drf t mrd«2)*T cycle >= tMRD. 

drf mode reg: Mode Register. drí mode reg[13:0] is mapped to A[13:0] and 

drf mode reg[15:14] is mapped to BA[1:0]. It's IMPORTANT that CAS Latency 
MUST be configured to 2 and Burst Length MUST be configured to 2 16-bit. 

drf ext mode reg: Extended Mode Register 


5.2.6.1.2 16-Bit SDR-SDRAM Configuration 2 
Condition: 


CAS Latency is 3 
Burst Length is 2 16-bit 


Configure EMC: 


(Suppose SDR-SDRAM is connected on CS0) 


0x0000  --  0x00000C45 (Default) 

0x0004  --  0x00000002 (Default) 

0x0010  --  0x00000003 

0x0020  --  0x000000FC (Default) 

0x0024  --  0x0000000C + (rf sync sel ch0««4) 
0x0030  --  0x0003C31C + (rf sync sel ch2««13) 
0x0034  --  0x00000000 (Default) 

0x0180  --  0x0000BEO00 + (drf row mode««0) 


+ (drf column mode««4) 
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0x0184  --  0x00000000 + (drf t rp««O) 

+ (drf t rcd««4) 

+ (drf t wr««8) 
+ (drf t rrd««12) 
+ (drf t ras««16) 
+ (drf t rtw««20) 
+ (drf_t_wtr<<24) 
+ (drf_t_rtr<<28) 


0x0188 -- Ox00000000 + (drf_t_wrd<<0) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
+ (drf _t_rfc<<24) 

0x0194 -- 0x00600209 

0x01A0 -- 0x00400001 


Initialize external memory after configuring EMC: 


0x0190 --  0x40010000 

Wait until bit-16 of 0x0190 is cleared 

0x0190 --  0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 --  0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 --  0x40040000 + (dif mode reg««0) 
Wait until bit-18 of 0x0190 is cleared 

0x0190  --  0x40040000 + (dif ext mode reg««0) 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 


Set 1 to bit-14 of 0x0180 


Description: 


rf sync sel chx: if the HCLK of this channel is synchronous with clk emc, this bit can 
be set to improve performance. 

drf row mode: row address bit select. See memory device specifications for this 
information. 

drf column mode: column address bit select. See memory device specifications for 
this information. 

dif t ref: Maximum Refresh period (or tREF). 


(drf t ref--1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


drf t rfc: Minimum AUTO-REFRESH period (or tRFC). 

(drf t rfc-2)*T cycle >= tRFC. 

drf t rp: Minimum PRECHARGE command period time (or tRP). 

(drf t rp-1)*T. cycle >= tRP. 

drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 

(drf t rcd--1)*T. cycle >= tRCD. 

drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 

(drf t rrd--1)*T cycle >= tRRD. 

drf t wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 
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(drf t wr-1)*T cycle >= tWR. 

| drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf t xsr-1)*T cyle >= this minimum time. 

| drf_t_ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 
(drf_t_ras+1)*T_cyle >= tRAS-MIN. 


| drf t mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 
(drf t mrd«2)*T cycle >= tMRD. 

| drf_mode_reg: Mode Register. drf_mode_reg[13:0] is mapped to A[13:0] and 
drf mode reg[15:14] is mapped to BA[1:0]. It's IMPORTANT that CAS Latency 
MUST be configured to 3 and Burst Length MUST be configured to 2 16-bit. 

| drf ext mode reg: Extended Mode Register 


5.2.6.1.3 32-Bit SDR-SDRAM Configuration 1 
Condition: 


| CAS Latency is 2 
| Burst Length is 1 32-bit or 2 32-bit 


Configure EMC: 
(Suppose SDR-SDRAM is connected on CS0) 


| 0x0000 -- 0x00000C45 (Default) 
| 0x0004  --  0x00000002 (Default) 
| 0x0010  --  0x00000003 if Burst Length is 1 32-bit 
| | (0x0010 --  0x00000113 if Burst Length is 2 32-bit) (Default) 
| 0x0020 --  0x000000FC (Default) 
| 0x0024 --  0x0000000C + (rf_sync_sel_ch0<<4) 
| 0x0030  —  0x0003C31C + (t sync sel ch2««13) 
| 0x0034  --  0x00000000 (Default) 
| 0x0180  —  OxO000BFOO + (drf_row_mode<<0) 

+ (drf column mode««4) 
| 0x0184  --  0x00000000 + (drf t rp««O) 


+ (drf t rcd««4) 
+ (drf t wre«8) 

(dif t rrd««12 
(dif t ras««16 
( 
( 


— 


drf t rtw««20 
drf_t_wtr<<24 
+ (drf_t_rtr<<28) 
| 0x0188  --  0x00000000 + (drf_t_wrd<<0) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
+ (drf _t_rfc<<24) 


| 0x0194  - | 0x00400007 
| 0x01A0 -- 0x00100001 


" 
" 
4 
4 


Initialize external memory after configuring EMC: 
| 0x0190 -- 0x40010000 
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Wait until bit-16 of 0x0190 is cleared 


| 

| 0x0190 -- 0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 --  0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 -- 0x40040000 + (drf_mode_reg<<0) 

| Wait until bit-18 of 0x0190 is cleared 

| 0x0190 --  0x40040000 + (drf_ext_mode_reg<<0) 
| 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 
| Set 1 to bit 14 of 0x0180 


Description: 


| rf sync sel chx: if the HCLK of this channel is synchronous with clk emc, this bit can 
be set to improve performance. 

| drf_row_mode: row address bit select. See memory device specifications for this 
information. 

| drf column mode: column address bit select. See memory device specifications for 
this information. 

| dif t ref: Maximum Refresh period (or tREF). 


(drf t ref-1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


| drf t rfc: Minimum AUTO-REFRESH period (or tRFC). 
(drf t rfc-2)*T cycle >= tRFC. 

| drf t rp: Minimum PRECHARGE command period time (or tRP). 
(drf t rp-1)*T. cycle >= tRP. 

| drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 
(drf t rcd--1)*T. cycle >= tRCD. 

| drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 
(drf t rrd--1)*T. cycle >= tRRD. 

| drf_t_wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or WR, or tDPL, or tRDL). 
(drí t wr--1)*T cycle >= tWR. 

| drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf t xsr-1)*T cyle >= this minimum time. 

| drf t ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 


(drf t ras-1)*T cyle >= tRAS-MIN. 

| drf t mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 
(drf t mrd«2)*T cycle >= tMRD. 

| drf_mode_reg: Mode Register. drf_mode_reg[13:0] is mapped to A[13:0] and 
drf mode reg[15:14] is mapped to BA[1:0]. It’s IMPORTANT that CAS Latency 
MUST be configured to 2 and Burst Length MUST be configured to 1 32-bit or 2 
32-bit. 

| drf ext mode reg: Extended Mode Register 


5.2.6.1.4 32-Bit SDR-SDRAM Configuration 2 
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Condition: 


| CAS Latency is 3 
| Burst Length is 1 32-bit or 2 32-bit 


Configure EMC: 
(Suppose SDR-SDRAM is connected on CS0) 


| 0x0000 -- 0x00000C45 (Default) 
| 0x0004 -- 0x00000002 (Default) 
| 0x0010 --  0x00000003 if Burst Length is 1 32-bit 
| (0x0010 --  0x00000113 if Burst Length is 2 32-bit) 
| 0x0020 --  0x000000FC (Default) 
| 0x0024  --  0x0000000C + (rf sync sel ch0««4) 
| 0x0030  -  0x0003C31C (rf sync sel ch2««13) 
| 0x0034 -- 0x00000000 (Default) 
| 0x0180 ~-  OxO000BFO0 + (drf_row_mode<<0) 

+ (drf column mode««4) 
| 0x0184 --  0x00000000 + (drf_t_rp<<0) 


+ (drf_t_rcd<<4) 
+ (drf_t_wr<<8) 
+ (drf_t_rrd<<12) 
+ (drf_t_ras<<16) 
+ (drf_t_rtw<<20) 
+ (drf_t_wtr<<24) 
+ (drf_t_rtr<<28) 
| 0x0188  --  0x00000000 + (drf_t_wrd<<0) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
+ (drf t rfc««24) 


| 0x0194  -  0x00600209 (Default) 
| 0x01A0 --- 0x00400001 


Initialize external memory after configuring EMC: 


| 0x0190  --  0x40010000 

| Wait until bit-16 of 0x0190 is cleared 

| 0x0190 --  0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 --  0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 --  0x40040000 + (drf_mode_reg<<0) 

| Wait until bit-18 of 0x0190 is cleared 

| 0x0190 -- 0x40040000 + (drf_ext_mode_reg<<0) 
| 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 
| Set 1 to bit 14 of 0x0180 


Description: 


| rf sync sel chx: if the HCLK of this channel is synchronous with clk emc, this bit can 
be set to improve performance. 

| drf row mode: row address bit select. See memory device specifications for this 
information. 
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drf column mode: column address bit select. See memory device specifications for 
this information. 
dif t ref: Maximum Refresh period (or tREF). 


(drf t ref-1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


drf t rfc: Minimum AUTO-REFRESH period (or tRFC). 

(drf t rfc-2)*T cycle >= tRFC. 

drf t rp: Minimum PRECHARGE command period time (or tRP). 

(drf t rp-1)*T. cycle >= tRP. 

drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 

(drf t rcd--1)*T. cycle >= tRCD. 

drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 

(drf t rrd--1)*T cycle >= tRRD. 

drf t wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 

(drf t wr-1)*T cycle >= tWR. 

drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf_t_xsr+1)*T_cyle >= this minimum time. 

drf t ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 

(drf t ras-1)*T cyle >= tRAS-MIN. 

drf t mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 

(drf t mrd«2)*T cycle >= tMRD. 

drf mode reg: Mode Register. drf mode reg[13:0] is mapped to A[13:0] and 
drf mode reg[15:14] is mapped to BA[1:0]. Its IMPORTANT that CAS Latency 
MUST be configured to 3 and Burst Length MUST be configured to 1 32-bit or 2 
32-bit. 

drf ext mode reg: Extended Mode Register 


5.2.6.1.5 16-Bit DDR-SDRAM Contiguration 1 
Condition: 


CAS Latency is 2 
Burst Length is 2 16-bit 


Configure EMC: 


(Suppose DDR-SDRAM is connected on CS0) 


0x0000  --  0x00000C45 (Default) 

0x0004  --  0x00000049 

0x0010  --  0x00000003 

0x0020  --  0x000000FC (Default) 

0x0024  --  0x0000000C + (rf sync sel ch0««4) 
0x0030  --  0x0003C31C + (rf sync sel ch2««13) 
0x0034  --  0x00000000 (Default) 

0x0180  --  0x0000BEO00 + (drf row mode««0) 


+ (drf column mode««4) 
-  0x00000000 + (drf t rp««O) 


0x0184 
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0x0188 


0x0194 
0x0198 
0x019C 
0x01A0 


SC6820 Device Specification 


+ (drf_t_rcd<<4) 
+ (drf_t_wr<<8) 
+ (drf_t_rrd<<12) 
+ (drf_t_ras<<16) 
+ (drf t rtw««20) 
+ (drf_t_wtr<<24) 
+ (drf_t_rtr<<28) 
0x00000000 + (drf_t_wrd<<0) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
+ (drf_t_rfic<<24) 


0x00622728 
0x00080004 
0x00F0000E 
0x00F0000E 


Configure delay lines: 
DLL OFF: 
clk_emc: 200MHz 


| 0x010C --  0x00000018 
| 0x0110 --  0x0000000C 
| 0x0114  --  0x0000000C 
| 0x0118  --  0x0000000C 
| 0x011C  --  0x0000000C 
| 0x0120  --  0x0000000C 
| 0x0124  --  0x0000000C 
| 0x0128  --  0x0000000C 
| 0x012C --  0x0000000C 
| 0x0130 --  0x00000018 
| 0x0134  --  0x00000018 
| 0x0138  --  0x00000018 
| 0x013C --  0x00000018 
| 0x0140 -- 0x00000018 
| 0x0144  --  0x00000018 
| 0x0148 -- | 0x00000018 
| 0x014C | - 0x00000018 
clk_emc: 400MHz 

| 0x010C --  0x0000000C 
| 0x0110 -- 0x00000006 
| 0x0114 -- | 0x00000006 
| 0x0118 --  0x00000006 
| 0x011C --  0x00000006 
| 0x0120 --  0x00000006 
| 0x0124  --  0x00000006 
| 0x0128 --  0x00000006 
| 0x012C --  0x00000006 
| 0x0130  --  0x0000000C 
| 0x0134  --  0x0000000C 
| 0x0138  --  0x0000000C 
| 0x013C --  0x0000000C 
| 0x0140 --  0x0000000C 
| 0x0144  --  0x0000000C 
| 0x0148 -- Qx0000000C 
| 0x014C  --  0x0000000C 
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DLL ON: 

| 0x0170  -  0x00011080 
| 0x010C  - 0x00008040 
| 0x0110 -- 0x00008020 
| 0x0114  - | 0x00008020 
| 0x0118 -- 0x00008020 
| 0x011C -- 0x00008020 
| 0x0120  -  0x00008020 
| 0x0124  --  0x00008020 
| 0x0128 -- 0x00008020 
| 0x012C  - 0x00008020 
| 0x0130 -- 0x00008040 
| 0x0134  -  0x00008040 
| 0x0138 -- 0x00008040 
| 0x013C --  0x00008040 
| 0x0140  - 0x00008040 
| 0x0144  - 0x00008040 
| 0x0148 | - 0x00008040 
| 0x014C | - 0x00008040 
| 0x0170  -  0x00011480 


Initialize external memory after configuring EMC: 


| 0x0190 -- 0x40010000 

| Wait until bit-16 of 0x0190 is cleared 

| 0x0190 --  0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 -- 0x40020000 

| Wait until bit-17 of 0x0190 is cleared 

| 0x0190 --  0x40040000 + (drf_mode_reg<<0) 

| Wait until bit-18 of 0x0190 is cleared 

| 0x0190 --  0x40040000 + (drf_ext_mode_reg<<0) 
| 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 
| Set 1 to bit 14 of 0x0180 


Description: 

| rf sync sel chx: if the HCLK of this channel is synchronous with clk_emce, this bit can 
be set to improve performance. 

| drf row mode: row address bit select. See memory device specifications for this 
information. 

| drf column mode: column address bit select. See memory device specifications for 
this information. 

| dif t ref: Maximum Refresh period (or tREF). 
(drf t ref-1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 
It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 

| drf_t_rfc: Minimum AUTO-REFRESH period (or tRFC). 
(drf_t_rfc+2)*T_cycle >= tRFC. 

| drf_t_rp: Minimum PRECHARGE command period time (or tRP). 
(drf_t_rp+1)*T_cycle >= tRP. 

| drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 
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(drf t rcd--1)*T cycle >= tRCD. 

dif t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 

(drf t rrd--1)*T. cycle >= tRRD. 

drf t wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 

(drf t wr -1)*T cycle >= tWR. 

drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf t xsr-1)*T cyle >= this minimum time. 

dif t ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 

(drf_t_ras+1)*T_cyle >= tRAS-MIN. 

drf_t_wtr: Minimum WRITE-to-READ turn-around time. 

(drf_t_wtr+1)*T_cycle >= tWTR+2. 

drf_t_mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 

(drf t mrd«-2)*T cycle >= tMRD. 

drf mode reg: Mode Register. drf mode reg[13:0] is mapped to A[13:0] and 

drf mode reg[15:14] is mapped to BA[1:0]. It's IMPORTANT that CAS Latency 
MUST be configured to 2 and Burst Length MUST be configured to 2 16-bit. 

drf ext mode reg: Extended Mode Register 


5.2.6.1.6 16-Bit DDR-SDRAM Contiguration 2 
Condition: 


CAS Latency is 3 
Burst Length is 2 16-bit 


Configure EMC: 


(Suppose DDR-SDRAM is connected on CS0) 


0x0000 --  0x00000C45 (Default) 
0x0004 =  0x00000049 
0x0010  --  0x00000003 
0x0020  --  0x000000FC (Default) 
0x0024  --  0x0000000C + (rf sync sel ch0««4) 
0x0030 --  0x0003C31C + (rf sync sel ch2««13) 
0x0034 --  0x00000000 (Default) 
0x0180  --  0x0000BEO0 + (drf row mode««0) 
+ (drf column mode««4) 
0x0184  --  0x00000000 + (drf t rp««O) 
+ (dif t rcd««4) 
+ (dif t wr««8) 
+ (dif t rrd««12) 
+ (dif t ras««16) 
+ (dif t rtw««20) 
+ (dif t wtrc«24) 


+ (dif t rtr««28) 
0x0188 --  0x00000000 + (drf t wrd««O) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
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+ (drf t rfc««24) 


| 0x0194  - 0x0062272A 
| 0x0198 | - 0x00200010 
| 0x019C  -  0x00F0000E 
| 0x01A0 -- Ox00FOOO0E 


Configure delay lines: 


DLL OFF: 

clk_emc: 200MHz 

| Ox010C -- 0x00000018 
| 0x0110 | - | 0x0000000C 
| 0x0114  - | 0x0000000C 
| 0x0118  -- | 0x0000000C 
| 0x011C -- | 0x0000000C 
| 0x0120  - 0x0000000C 
| 0x0124  - 0x0000000C 
| 0x0128 -- | 0x0000000C 
| 0x012C  - | 0x0000000C 
| 0x0130 -- 0x00000018 
| 0x0134 -- 0x00000018 
| 0x0138 --  0x00000018 
| Ox013C -- 0x00000018 
| 0x0140 -- 0x00000018 
| 0x0144  - 0x00000018 
| 0x0148 -- 0x00000018 
| 0x014C -- 0x00000018 


clk_emc: 400MHz 


| 0x010C --  0x0000000C 
| 0x0110 --  0x00000006 
| 0x0114  - 0x00000006 
| 0x0118 -- 0x00000006 
| 0x011C  --  0x00000006 
| 0x0120 --  0x00000006 
| 0x0124 --  0x00000006 
| 0x0128 | -—- 0x00000006 
| 0x012C  --  0x00000006 
| 0x0130 | --  0x0000000C 
| 0x0134  --.. 0x0000000C 
| 0x0138 | - 0x0000000C 
| 0x013C  --  0x0000000C 
| 0x0140 --  0x0000000C 
| 0x0144  --  0x0000000C 
| 0x0148 = --  0x0000000C 
| 0x014C --  0x0000000C 
DLL ON: 

| 0x0170 -- 0x00011080 
| 0x010C -- 0x00008040 
| 0x0110 -- 0x00008020 
| 0x0114  - | 0x00008020 
| 0x0118 -- 0x00008020 
| 0x011C -- 0x00008020 
| 0x0120  - 0x00008020 
| 0x0124  --  0x00008020 
| 0x0128 | - 0x00008020 
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0x012C  - 0x00008020 
0x0130  - 0x00008040 
0x0134  - 0x00008040 
0x0138 -- 0x00008040 
Ox013C --  0x00008040 
0x0140 -- 0x00008040 
0x0144  - 0x00008040 
0x0148 | - 0x00008040 
0x014C  - 0x00008040 
0x0170  - 0x00011480 


Initialize external memory after configuring EMC: 


0x0190 -- 0x40010000 

Wait until bit-16 of 0x0190 is cleared 

0x0190 -- 0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 -- 0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 --  0x40040000 + (drf_mode_reg<<0) 
Wait until bit-18 of 0x0190 is cleared 

0x0190 --  0x40040000 + (drf_ext_mode_reg<<0) 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 


Set 1 to bit 14 of 0x0180 


Description: 


rf sync sel chx: if the HCLK of this channel is synchronous with clk_emce, this bit can 
be set to improve performance. 

drf row mode: row address bit select. See memory device specifications for this 
information. 

drf column mode: column address bit select. See memory device specifications for 
this information. 

dif t ref: Maximum Refresh period (or tREF). 


(drf t ref-1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk_emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


drf t rfc: Minimum AUTO-REFRESH period (or tRFC). 

(drf t ríc-2)*T cycle >= tRFC. 

dif t rp: Minimum PRECHARGE command period time (or tRP). 

(drf t rp-1)*T. cycle >= tRP. 

drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 

(drf t rcd--1)*T. cycle >= tRCD. 

drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 

(drf t rrd--1)*T cycle >= tRRD. 


drf t wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 


(drf t wr -1)*T cycle >= tWR. 
drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf_t_xsr+1)*T_cyle >= this minimum time. 


drf_t_ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 


(drf_t_ras+1)*T_cyle >= tRAS-MIN. 


Spreaatrum Communications, Inc., Confidential and Proprietary 202 of 1011 


This document contains information on a product under development. 


[T 


GR SPREADTRUM 


SC6820 Device Specification 


| drf_t_wtr: Minimum WRITE-to-READ turn-around time. 


(drf_t_wtr+1)*T_cycle >= tWTR+2. 


| drf_t_mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 


tMRD). 
(drf t mrd«2)*T cycle >= tMRD. 


| drf_mode_reg: Mode Register. drf_mode_reg[13:0] is mapped to A[13:0] and 
drf_mode_reg[15:14] is mapped to BA[1:0]. It’s IMPORTANT that CAS Latency 
MUST be configured to 2 and Burst Length MUST be configured to 2 16-bit. 


| drf ext mode reg: Extended Mode Register 


5.2.6.1.7 32-Bit DDR-SDRAM Contiguration 1 
Condition: 


| CAS Latency is 2 
| Burst Length is 2 32-bit 


Configure EMC: 
(Suppose SDR-SDRAM is connected on CS0) 


| 0x0000 -- 0x00000C45 (Default) 
| | 0x0004  - 0x00000049 
| 0x0010  -- 0x00000113 (Default) 
| 0x0020 -- 0x000000FC (Default) 
| 0x0024 0x0000000C + (rf_sync_sel_ch0<<4) 
| 0x0030 0x0003C31C + (rf. sync. sel ch2««13) 
| 0x0034 0x00000000 (Default) 
| 0x0180 0x0000BF00 + (drf_row_mode<<0) 
+ (drf_column_mode<<4) 
| 0x0184 0x00000000 + (drf t rp««O) 
+ (dif t rcd««4) 
+ (dif t wre«8) 
+ (drf_t_trd<<12) 
+ (dif t ras««16) 
+ (dif t rtw««20) 
+ (dif t wtr««24) 
+ (dif t rtr««28) 
| 0x0188 0x00000000 + (drf_t_wrd<<0) 
+ (drf_t_ref<<4) 
+ (drf_t_xsr<<16) 
+ (dif t rfc««24) 
|  0x0194 0x00622728 
| 0x0198 0x00200010 
| 0x019C 0x00F0000E 
| 0x01A0 0x00F0000E 


Configure delay lines: 


DLL OFF: 
clk_emc: 200MHz 


| 0x010C -- 0x00000018 
| 0x0110 --  0x0000000C 
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0x01 14 
0x0118 
0x011C 
0x0120 
0x01 24 
0x0128 
0x012C 
0x0130 
0x0134 
0x0138 
0x013C 
0x0140 
0x01 44 
0x0148 
0x014C 


clk_emc: 400MHz 


| 0x010C 
| 0x0110 
| 0x0114 
| 0x0118 
| 0x011C 
| 0x0120 
| 0x0124 
| 0x0128 
| 0x012C 
| 0x0130 
| 0x0134 
| 0x0138 
| 0x013C 
| 0x0140 
| 0x0144 
| 0x0148 
| 0x014C 


DLL ON: 


| 0x0170 
| 0x010C 
| 0x0110 
| 0x0114 
| 0x0118 
| 0x011C 
| 0x0120 
| 0x01 24 
| 0x0128 
l 0x012C 
| 0x0130 
| 0x0134 
| 0x0138 
| 0x013C 
| 0x0140 
| 0x0144 
| 0x0148 
| 0x014C 
| 0x0170 


Initialize external memory after configuring EMC: 
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0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 


0x0000000C 
0x00000006 
0x00000006 
0x00000006 
0x00000006 
0x00000006 
0x00000006 
0x00000006 
0x00000006 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 


0x00011080 
0x00008040 
0x00008020 
0x00008020 
0x00008020 
0x00008020 
0x00008020 
0x00008020 
0x00008020 
0x00008020 
0x00008040 
0x00008040 
0x00008040 
0x00008040 
0x00008040 
0x00008040 
0x00008040 
0x00008040 
0x00011480 
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0x0190 --  0x40010000 

Wait until bit-16 of 0x0190 is cleared 

0x0190 --  0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 -- 0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 --  0x40040000 + (drf_mode_reg<<0) 
Wait until bit-18 of 0x0190 is cleared 

0x0190 --  0x40040000 + (drf_ext_mode_reg<<0) 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 


Set 1 to bit 14 of 0x0180 


Description: 


rf sync sel chx: if the HCLK of this channel is synchronous with clk_emc, this bit can 
be set to improve performance. 

drf row mode: row address bit select. See memory device specifications for this 
information. 

drf column mode: column address bit select. See memory device specifications for 
this information. 

drf t ref: Maximum Refresh period (or tREF). 


(drf t ref-1)*T cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


drf t rfc: Minimum AUTO-REFRESH period (or tRFC). 

(drf t rfc-2)*T cycle >= tRFC. 

drf t rp: Minimum PRECHARGE command period time (or tRP). 

(drf t rp-1)*T. cycle >= tRP. 

drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 

(drf t rcd--1)*T. cycle >= tRCD. 

drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 
(drf t rrd--1)*T. cycle >= tRRD. 


drf t wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 


(df t wr -1)*T cycle >= tWR. 

drf t xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf t xsr-1)*T cyle >= this minimum time. 

drf t ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 

(drf t ras-1)*T cyle >= tRAS-MIN. 

drf t wtr: Minimum WRITE-to-READ turn-around time. 

(drf t wtr-1)*T cycle >= tWTR+2. 

drf t mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 

(drf t mrd«2)*T cycle >= tMRD. 

drf mode reg: Mode Register. drf mode reg[13:0] is mapped to A[13:0] and 

drf mode reg[15:14] is mapped to BA[1:0]. It’s IMPORTANT that CAS Latency 
MUST be configured to 2 and Burst Length MUST be configured to 2 16-bit. 

drf ext mode reg: Extended Mode Register 
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5.2.6.1.8 32-Bit DDR-SDRAM Configuration 2 
Condition: 


CAS Latency is 3 
Burst Length is 2 32-bit 


Configure EMC: 


0x0000 -- 
0x0004  - 
0x0010  - 
0x0020 -- 
0x0024  - 


0x0030  - 
0x0034  - 


0x0180  - 


0x0184  - 


0x0188  - 


0x0194  - 
0x0198  - 
0x019C  - 
0Ox01A0  - 


SC6820 Device Specification 


(Suppose SDR-SDRAM is connected on CSO) 


0x00000C45 (Default) 

0x00000049 

0x00000113 (Default) 

0x000000FC (Default) 

0x0000000C + (rf sync sel ch0««4) 


0x0003C31C + (rf sync sel ch2««13) 
0x00000000 (Default) 


OxOOOOBFOO + (drf row mode««0) 

+ (drf column mode««4) 
0x00000000 + (drf t rp««O) 

+ (drf t rcd««4) 

+ (drf t wre«8) 
(dif t rrd««12 
(dif t ras««16 
( 
( 


< 


drf_t_rtw<<20 
drf_t_wtr<<24 
+ (drf_t_rtr<<28) 
0x00000000 + (drf_t_wrd<<0) 
+ (drf _t_ref<<4) 
+ (dri_t_xsr<<16) 
+ (drf t rífc««24) 
0x0062272A 
0x00400020 (Default) 


O0x00F0000E 
0x00F0000E 


" 
" 
" 
" 


Configure delay lines: 
DLL OFF: 
clk_emc: 200MHz 


0x010C  - 
0x0110  - 
0x0114  - 
0x0118 -- 
0Ox011C -- 
0x0120  - 
0x0124  - 
0x0128  - 
0x012C  - 
0x0130  - 
0x0134  - 
0x0138  - 
0x013C  - 
0x0140  - 
0x0144  - 
0x0148  - 


Spreaatrum Communications, Inc., Confidential and Proprietary 


0x00000018 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x0000000C 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
0x00000018 
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0x014C - 0x00000018 


clk_emc: 400MHz 


| 0x010C  —  0x0000000C 
| 0x0110  — 0x00000006 
|  0x0114  — 0x00000006 
|  0x0118  -— 0x00000006 
| 0x011C  — 0x00000006 
|  0x0120  —  0x00000006 
|  0x0124  — 0x00000006 
|  0x0128  — 0x00000006 
|  Ox012C  —  0x00000006 
|  0x0130  —  0x0000000C 
|  0x0134  — 0x0000000C 
| 0x0138  — 0x0000000C 
|  0x013C  —  0x0000000C 
|  0x0140  —  0x0000000C 
|  0x0144  —  0x0000000C 
|  0x0148  — 0x0000000C 
| 0x014C  —  0x0000000C 
DLL ON: 

| | 0x0170  —  0x00011080 
|  Ox010C  — 0x00008040 
|  Ox0110  — 0x00008020 
|  Ox0114  —  0x00008020 
|  0x0118  -— 0x00008020 
|  Ox011C  — 0x00008020 
|  0x0120  —  0x00008020 
|  0x0124  — 0x00008020 
|  0x0128  — 0x00008020 
|  Ox012C  —  0x00008020 
|  0x0130 - 0x00008040 
| | 0x0134  -— .. 0x00008040 
|  0x0138 =  0x00008040 
|  Ox013C  —  0x00008040 
|  0x0140  -— . 0x00008040 
|  Ox0144  —  0x00008040 
|  0x0148 = 0x00008040 
| 0x014C  — 0x00008040 
| 0x0170  -  0x00011480 


Initialize external memory after configuring EMC: 


0x0190 --  0x40010000 

Wait until bit-16 of 0x0190 is cleared 

0x0190 --  0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190 --  0x40020000 

Wait until bit-17 of 0x0190 is cleared 

0x0190  --  0x40040000 + (drf mode reg««O) 
Wait until bit-18 of 0x0190 is cleared 

0x0190  --  0x40040000 + (dif ext mode reg««0) 


Wait until bit-18 of 0x0190 is cleared 


Open auto-refresh after initializing external memory: 


Set 1 to bit 14 of 0x0180 
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Description: 


| rf sync sel chx: if the HCLK of this channel is synchronous with clk emc, this bit can 
be set to improve performance. 

| drf row mode: row address bit select. See memory device specifications for this 
information. 

| drf column mode: column address bit select. See memory device specifications for 
this information. 

| drf_t_ref: Maximum Refresh period (or tREF). 


(drf_t_ref+1)*T_cycle*(row number) <= tREF. T cycle is clk emc ref cycle time. 


It's important that clk emc ref is different with clk emc. Normally, clk emc ref is a 
fixed-frequency clock with low frequency. 


| drf_t_rfc: Minimum AUTO-REFRESH period (or tRFC). 
(drf_t_rfc+2)*T_cycle >= tRFC. 
| drf t rp: Minimum PRECHARGE command period time (or tRP). 
(drf t rp-1)*T. cycle >= tRP. 
| drf t rcd: Minimum ACTIVE to READ or WRITE delay (or minimum RAS to CAS 
delay, or tRCD). 
(drf t rcd--1)*T. cycle >= tRCD. 
| drf t rrd: Minimum ACTIVE to ACTIVE (in different bank) time (or tRRD). 
(drf t rrd--1)*T. cycle >= tRRD. 


| drf_t_wr: Minimum Write recovery time (or minimum last data-in to PRECHARGE 
time, or tWR, or tDPL, or tRDL). 


(drf_t_wr -1)*T_cycle >= tWR. 

| drf_t_xsr: Minimum SELF-REFRESH time (tRAS for Micron, Samsung, etc). 
(drf_t_xsr+1)*T_cyle >= this minimum time. 

| drf_t_ras: Minimum ACTIVE to PRECHARGE time (or minimum row active time, or 
tRAS-MIN). 
(drf_t_ras+1)*T_cyle >= tRAS-MIN. 

| drf t wtr: Minimum WRITE-to-READ turn-around time. 
(drf t wtr-1)*T cycle >= tWTR+2. 


| drf_t_mrd: Minimum LOAD MODE REGISTER to ACTIVE or REFRESH delay (or 
tMRD). 


(drf_t_mrd+2)*T_cycle >= tMRD. 


| drf_mode_reg: Mode Register. drf_mode_reg[13:0] is mapped to A[13:0] and 
drf mode reg[15:14] is mapped to BA[1:0]. Its IMPORTANT that CAS Latency 
MUST be configured to 2 and Burst Length MUST be configured to 2 16-bit. 

| drí ext mode reg: Extended Mode Register 


5.2.6.1.9 Software-Controlled Sleep 


EMC supports software-controlled manual-sleep. The sleep and wakeup tasks must run in 
on-chip memory, and software must guarantee no new access issued and check current 
access completed. 


DMEM Sleep task: 


Step1: Software program jumps to on-chip memory and guarantee no new access issued 
on DMEM. 


Step2: Clear drf auto ref en to disable AUTO-REFRESH function 
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Step3: Polling rfemc idle sync in EMC_STS3 until it’s set, and then waiting for at least 
50 EMC cycles. 


Step4: Set dsoft pre all, then polling this bit until it's cleared. 

Stepb: Set dsoft self ref, then polling this bit until it’s cleared. 

Step6: Clear drf clkdmem out en to close DMEM output clock (optional). 
Step7: Software can close EMC core clock and sleep. 


DMEM Wakeup task: 


Step1: Set drf clkdmem out en to open DMEM output clock after software wakes up on 
on-chip RAM. 

Step2: Set dsoft resume, then polling this bit until it’s cleared. 

Step3: Set drf auto ref en to enable AUTO-REFRESH function. 

Step4: Software can jump to DMEM to run. 


5.2.6.1.10 Hardware-Controlled Auto-Sleep 


5.2.6.2 


EMC supports hardware-controlled auto-sleep. To enable this function, software need do 
the following configuring. 


set rf auto sleep en to 1 

set all rf auto sleep en chx to 1 (optional, but recommended) 
clear drf auto sleep mode to 0 

keep drf ref cnt rst to 1 


Limitation Summary 


| SDR Maximum Speed Limitation: 


In many cases, out-of-chip loop mode isn't used for SDR to save PADS, it leads to impact 
on maximum speed. From timing budget analysis, the key issue of SDR speed is that it is 
difficult to reduce delay from clock output to sample DFFs. So we have to balance this 
delay by delaying sample clock as possible, but if sample clock delay is too big, the skew 
between FF and SS cannot be controlled very well. As a result, to some (-8) SDR, tAC is 
7ns, same as the (-10) SDR, EMC has to support 100MHz even if SDR itself can work on 
125MHz. Out-of-chip loop mode can improve this performance because of similar path 
between output clock and sample clock. 


| WRAP-Mode AHB Burst Issues: 


WRAP-mode bursts can keep WRAP feature during AHB bursts mapping to channel 
bursts. But this feature cannot be kept during channel bursts mapping to device bursts to 
simplify hardware design, even if external memory is also in wrap mode. In order to reduce 
performance impacts, for SMEM, INCR mode is recommended. And for DMEM, short 
burst length is recommended. 


| DMEM Chip Select Limitation: 


Unlike SMEM, DMEM only supports up to 2 chip selects at the same time. And the 2 chip 
selects MUST follow the rules: 
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y If one chip select is used for DMEM, any of CSO, CS1 can be chosen. 
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5.3 NFC 


5.3.1 


5.3.2 


5.3.3 


V.0.1 


Overview 


The module implements a flexible controller for NAND flash memory. It manages the 
read/write interactions between a master host system and the external NAND Flash 
memory units. Master configures the NFC and initiates it to start the memory operation. 
For read/write access, NFC exchanges data with both internal data memory and spare 
memory through external AHB interface. Configurable features and internal 
configuration registers make it easy to adapt a variety memory device types. 


NFC has an 8-bit/16-bit wide bus. And support page size of 512 / 1k / 2k / 4k /8k bytes. 
Moreover an internal hardware ECC encoder and decoder are provided and the 
external master can acquire the ECC by accessing adequate internal register. 


Features 


Compatible to ONFI V1.0 

Support bus width of 8/16 bits 

Support Page size of 512/1K/2K/4K/8K Bytes. 

Support Address Cycle of 3/4/5 

Support at most 8-page consecutive read for memories with 512 bytes page. 
Support SuperAND Flash memory; 

Support NAND access with both micro-code and fixed-sequence command; 
Support data order switch between NFC_DMEM and NAND Flash device; 
Support Hardware ECC encoder and decoder 

Support ECC of 1/2/4/8/12/16/24 bits with info length 1~1024 Bytes 
Support Hardware DMA transfer mode. 


Signal Description 
NAND Flash controller includes below signals. 


Table 5.3-1 NAND Flash Controller PIN List 


Chip enable, active low, work as CSO. 
Command latch enable, active high. 


nfc wen 1 Write enable, active low 
| 1 


nfc rbn Ready/busy output, high for ready, low for busy. 


Address latch enable, active high 


clk nfc | 1 Nand Flash clock signals 


nfc_rst_n | Nand Flash reset signals 


nfc wpn O Write protect, active low. 
nfc_bigend_en | 1 Nand Flash endian signals 
ptest icg mode | 1 Nand ptest mode select 


1 
1 
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Int req nfc Nand Flash interrupt signals 


nfc dmem clk Nand flash main data memory clock 
nfc dmem cen Nand flash main data memory iis enable 
Omm Ag Nand flash main data memory address 


nfc dmem rdata Nand flash main data memory read data 


nfc smem clk Nand flash spare data memory clock 


nfc smem cen Nand flash spare data memory chip enable 


Nand flash spare data memory write enable 
Nand flash spare data memory address 


nfc smem wdata Nand flash spare data memory write data 


nfc smem rdata 32 Nand flash spare data memory read data 


dma req nfc tx DMA Request for write data 


DMA Request for read data 
DMA Acknowledge to Write 
dma ack nfc rx DMA Acknowledge to read 


AHB Signals Set Nand Flash AHB signals set 


5.3.4 Function Description 


5.3.4.1 Function abstract 
The NFC's application is as below. 


----* NFC read 


CHIP . 
----* NFC write 


EUER A es | 
Memory EP vi H Eum » NAND Flash 


(DMA transfer) (NAND I/F) 


Figure 5.3-1 NFC Application 


The NFC can read or write external NAND Flash memory, it supports up to 2 devices. 
When read, NFC gets data from extern NAND Flash memory and saves to internal 
memory, then transfers them to external memory through DMA channel; when write, work 
data may be transferred to internal memory through DMA channel, then NFC send them to 
extern NAND Flash memory. 
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NFC exchange NAND Flash memory data and other memory data with a specified NAND 
Flash memory interface. Its block diagram is shown in below. 


AHB bus 


NFC regs 
| ^4 


Timing Ctrl 


to NAND 
Data Memory, [-— — ——?, NANDI/F >] 


Spare Memory 


Figure 5.3-2 NFC Block Diagram 


5.3.4.2 | Memory Start/End Address Register 


To support at most 4-page consecutive program/erase, the controller has 4 start address 
registers. For read operation, if the block number is more than one page, it will equal to 
one read batch operation. 

Sequential operation will not be supported, that is, the start address and end address 
should be in the same page. 

For large page NAND, the read batch and multi-plan operations are forbidden. Only the 
access for the first page can be processed, the other page process will be ignored. 
During read operation, multi-page read means read "batch" command. For example, 
supposed that block num is 4, and read data from NAND, the controller will continuously 
read 4 times. 

Besides, if the M END ADDR nis 32'hFFFF FFFF, it means the rest of current page 
specified by the M END ADDR n will be read out. 


5.3.4.3 Timing Parameter Register 
The read/write timing is shown in fellow. 


Ni tACS = n * Tclk 


| RRWL = (n 1) * Tclk 


i Y / \ fRWH = (n + 1) * Tclk 


NFREN i i 
KORR A 
| | tRR = (n + 1) * Tclk (n <= 3) 
NFRB | | 
/ ! (2n- 2) * Tclk (n >= 4) 
tACR i 
NFALE/NFCLE wooo 
YACR = (n + 1)*Tclk 
NFREN l l 


Description of these parameters 


Parameter | Borau | vesens — 
Setup time for both ALE and CLE. tACS = n * Telk 


Active low pulse width for both RE and WE. tRWH = (n + 
1) * Telk 
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[ava [Bote [Deseo — — 
Hold time for both RE and WE. tRWL = (n + 1) * Telk 


E 


Ready to RE low. When n <= 3, tRR = (n + 1) * Telk. 


Otherwise tRR - (2n — 2) * Tclk 


CLE to RE ready. ALE to RE ready. tACR = (n + 1) * Telk 


The following describes the cycles for some states 


PH 1ST CMD: ACS=2 ACH=1 RWL=3 


To terminate a Sequential Row Read operation set the 
Chip Enable signal to High for more than tCEH. 
tCEH=n * Telk. For Flash without Sequential Read 
operation, this field must be set to 4'hO 


a PH 1ST CMD > 
CLE | ACS RWL ACH 
WEN 
IDLE SETUP ACTIVE DEACTIVE | IDLE 
cnt 1 0 | 3 2 1 0 1 0 | 
1st cmd end 


PH ADDR: ACS-1 RWH-1 RWL-1 ACH=0 AddrCycle=0 


PH 2ND CMD is same as PH 1ST CMD 


PH_ADDR 


IDLE SETUP | ACTIVE DEACTIVE ACTIVE DEACTIVE ACTIVE | PERSE 
cnt 0 1 0 | 1 0 1 0 1 0 1 0 0 
€ Column EA X Row Address 26 Row xis | D 
addr_cnt 0 1 2 
addr_end 
column addro row addr1 row addr2 


P 
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< 


PH_WAIT_READ 


R/B 


4 


DEACTIVE 


E 


ACTIVE 


wait read end 


— 


PH_WAIT_WRITE/PH_WAIT_RESET is same as PH_WAIT_READ 


PH DATA. READ: 


RWL=1 RWH = 1 CEH 


only 


for sequential operation 


PH DATA, READ- 


iw 


CE 


RE sk Rh — R$ of — avin / 


SETUP 


ACTIVE DEACTIVE 


ACTIVE 


DEACTIVE 


ACTIVE 


DEACTIVE 


cnt 1 


ü 1 ü 1 ü 


1 


ü 1 ü ü 


byte cnt | 


data read end 


527 


PH_DATA_WRITE: ACS=1 RWL=1 RWH = 1 


PH DATA WRITE: 


Sc 


SETUP ACTIVE DEACTIVE ACTIVE DEACTIVE ACTIVE DEACTIVE 
cnt 0 1 o 1 0 1 0 1 0 o 
byte cnt | o 1 n 
PH_STATUS_READ: ACR=2 
* ; PH_STATUS_READ >: 
CLE 
RE 
SETUP ACTIVE DEACTIVE ACTIVE DEACTIVE 
ent 2 1 0 1 0 1 0 0 1 0 


5.3.4.4 


FSM in Fixed-Sequence Command 


The following picture depicts the State Machine for NAND access. 
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default P HI DLE 
SN Status end 


PH 1ST CMD 


8 


default 


PH 2ND CMD 


default 


PH DATA READ 


Figure 5.3-3 NFC Main FSM 


. (nfc reset | nfc rb syn3) & nfc startO 
. Sp. program | mp program 
.mp erase & !mp last page 
. read & laddvance 
read = (sp read | mp read | id read | seq read) 
. Seq read & !mp last page 
.mp read & !mp last page 
. read 
.mp program & !mp last page 


Modified FSM for Sub-Command 


Q- 


Nfe reset 
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default 


PH_STATUS_READ 


default 


l= (PH_WAIT_RESET 
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m PH_IDLE a 


13/14 


default 


10/12 


default 


Nfc_reset 


PH_WAIT_READ 


N 
PH_DATA_WRITE 


default 


eo 


(PH WAIT. RESET) 


a 
S 
m 
E 


PH WAIT, WRITE =p 


default. 


"E — p IBLE Dai 


PH_DATA_READ 


fixed command 


default 


sub-command 
for both 


Figure 5.3-4 NFC Sub FSM 


. (nfc reset | nfc_rb_syn3) & nfc startO 
. Sp program | mp program 
.mp erase & Imp last page 
. read & laddvance 

read = (sp read | mp read | id read | seq read) 
5. seq read & !mp last page 
6. mp read & !mp last page 
7. read 
8. mp program & !mp last page 
9. for command sub-command 
10/12. for address sub-command 
11. pt turn | cmd mode 
13/14 for waitRB sub-command 
15/16. for read sub-command 
17/18. for write sub-command 


Boma 


5.3.5 Micro-Instruction 


5.3.5.1 Instruction Abstract 


[nswucton [Code [Desin — — o —] 


Command OxFD Send one command to NAND Flash. 
Command supported by all kinds of NAND Flash, e.g. 
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0x50, 0x60 etc 

Address OxF1 Address specified in address input cycle. E.g. OXA5F1: 
send 0xA5 to NAND as one input address. 
Active one address latch cycle. 


WaitRB OxF2 Wait for the end of NAND busy, that is, to detect one 
positive edge of R/B input signal. 


ReadWord Word number (0 ~255). 
E.g. OxFFF3: Read 256 words from NAND Flash. 
Initiate one or more read cycle 
When BusSize = 8, the "Word" indicate 8bits 
When BusSize = 16, the "Word" indicate 16bits 


ReadBlock Block number. 
Number of Block (one block = 256 words). 
E.g. 0x00F4: Read 1 blocks 256 words from NAND 
When BusSize = 8, the "Word" indicate 8bits 


When BusSize = 16, the "Word" indicate 16bits 


OxF6 Word number. (0-255) 

E.g. Ox10F6: Write 17 words into NAND Flash. 

Initiate one or more write cycle, including data, ID and 

status 

When BusSize = 8, the "Word" indicate 8bits 

When BusSize = 16, the "Word" indicate 16bits 
WriteBlock | OxF7 Block number. 

Number of Block (one block = 256 words). 

E.g. 0x02F4: Write 3 blocks (768 words) into NAND 

When BusSize = 8, the “Word” indicate 8bits 

When BusSize = 16, the “Word” indicate 16bits 


DeactiveCS | OxF9 Number of idle cycle. At most 16 cycles once. 
This instruction is used to stop sequential access. 


[Nop =| OxFA_ | Wait for some idle clock cycles. At most 16 cycle once. 


5.3.5.2 Instruction Format 


Bits 15~8 
Context Parameters 


5.3.5.3 Instruction FIFO 
Software can issue at most 33 instructions once. And the number of one command batch 
can be specified by the INST NUM. The real number of instruction is INST NUM + 2. For 
example, if INST NUM - 5'hE, that means there are 16 instructions waiting to execute in 
Instruction FIFO. The INST NUM field should not larger than 5'h1E which indicate the 
number of 33. 


IN. | Instruction Address | Inst. Entry Name 
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[us [Inatwoton Asares [mswEmwWame sd 
fo pem | MSTART_ADORO —— 
[| wee —  [MSTWEADN — 
[ moe [vstat aooe — 
|| mro  -|WSTWrADM — 
[s foon — — [WSmerans — 
0x0078 M START ADDR6 
| — ass — — fice aoc — — 
[s owe weno aono — 7 
[s foose [veno aoon — 7 


Note: when in micro-instruction mode, the structure of NFC_CMD register will be different 
from when it in fix command mode. Please refer to the NFC_CMD registers description for 
details. 


NFC will execute instructions as the following sequence: 


Sequence | Executed CMD Position Sequence | Executed CMD Position 
0 NFC CMD[15:0] 17 M END ADDRO[15:0] 
M START ADDRO[15:0] | 18 M END ADDRO[31:16] 
M START ADDRO[81:16] | 19 M END ADDR!1[15:0] 
M START ADDR!1[15:0] | 20 M END ADDR1[31:16] 
M START. ADDR1[31:16] | 21 M END ADDR2[15:0] 
M START ADDR2[15:0] | 22 M END ADDR2[31:16] 
M START ADDR2[81:16] | 23 M END ADDR3[15:0] 
M START ADDRS[15:0] | 24 M END ADDR3[31:16] 
M START ADDR3[81:16] | 25 M END ADDR4[15:0] 
M START ADDR4[15:0] | 26 M END ADDR4[31:16] 
M START. ADDR4[S81:16] | 27 M END ADDR5[15:0] 
M START ADDRB5[15:0] | 28 M END ADDRS5[31:16] 
M START. ADDR5[S31:16] | 29 M END ADDR6[15:0] 
M START ADDR6[15:0] | 30 M END ADDRe6[31:16] 
M START. ADDR6[S31:16] | 31 M END ADDR7[15:0] 


=k 


-|0| OPN! OD] AJ AJOJN 


—_ | =l | —- 
viN] >=] o9 


— 
AR 
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M. START. ADDR7[15:0] M END ADDR7[31:16] 


5.3.5.4 Instruction Examples 


This section will illustrate how to use the above instructions when accessing one type of 
NAND Flash. As to K9F1208D0A, please refer to the following table.. 


Example.1 Read one page with 528 bytes from No. 32 Page 
Instruction List Program Mask Code 


0x00FD //CMD 00 NFC CMD [15:00] = 0x00FD 
0x00F1 //ADDR 00 M START. ADDRO [15:00] = 0x00F1 
Ox00F 1 //ADDR 00 M START ADDRO [31:16] = 0x00F 1 
Ox20F 1 //ADDR 20 M START ADDRH!1 [15:00] = 0x20F 1 
Ox00F 1 //ADDR 00 M START ADDRi [31:16] = 0x20F 1 
0x00F2 WAIT RB M START ADDRe [15:00] = 0x00F2 
0x01F4 //Read 2 blocks M_START_ADDR2 [31:16] = 0x01F4 


//Run the command NFC CMD [31:00] = 0x8005_00FD 


Example.2 Three Plane Block Erase 


Instruction List Program Mask Code 


0x60FD //CMD 60 NFC CMD [15:00] = 0x60FD 
Ox00F 1 //ADDR 00 M START. ADDRO [15:00] = 0x00F1 
0x00F1 //ADDR 00 M START. ADDRO [31:16] = 0x00F1 
0x00F1 //ADDR 00 M START  ADDR!1 [15:00] = 0x00F1 
0x60FD //CMD 60 M START. ADDR1 [31:16]  0x60FD 


Ox00F 1 //ADDR 00 M START ADDRe [15:00] = 0x00F1 
0x01F1 //ADDR 01 M START. ADDRe [31:16] = 0x01F 1 
Ox00F 1 /ADDR 00 M_START_ADDR3 [15:00] = 0x00F1 
0x60FD //CMD 60 M START. ADDRS [31:16] = 0x60FD 
Ox00F 1 //ADDR 00 M START ADDR 4 [15:00] = 0x00F 1 


//Run the command NFC CMD [31:00] = 0x8008 60FD 


Example.3 SUPERAND read one page 


Instruction List Program Mask Code 
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0x00FD //CMD 00 NFC CMD [15:00] = 0x00FD 
Ox00F 1 //ADDR 00 M START. ADDRO [15:00] = 0x00F1 
Ox00F 1 //ADDR 00 M START  ADDRO [31:16] = 0x00F1 
Ox20F 1 //ADDR 20 M START. ADDR1 [15:00] = 0x20F1 
0x00F1 //ADDR 00 M START. ADDR!1 [31:16] = 0x00F1 


Ox00F2 /IWAITRB M_START_ADDR2 [15:00] = 0x00F2 
Ox00F4 //read one block M_START_ADDR2 [31:16] = 0x00F4 
OxFOFD //stop command M START ADDRS [15:00] = OxFOFD 


//Run the command NFC CMD [31:00] = 0x8006 00FD 


Note: 
1. Two consequence micro-instructions have one clock turn-around time. 
2. The tRR should be controlled by inside one or more NOP instructions. 


5.3.6 Control Registers 


5.3.6.1 Memory map 
ARM base address: 0x6000 0000 


[onset Address [Name [Dessin 
[momo free | S 
0x0014 NFC TIMEOUT NAND timeout configuration 

[momo [Rees — | — 


0x0020 NFC INT STS EN Interrupt source 
0x0024 NFC INT CLR RAW | Interrupt source enable 


0x0028 ~ Reserved 

0x002C 

0x0030 NFC ECC CFGO Configure ECCO 
0x0034 NFC ECC CFG1 Configure ECC1 
0x0038 ~ Reserved 

0x003C 

0x0040 NFC ECC STSO ECC StatusO 


0x0044 NFC ECC STS1 ECC Status 
0x0048 NFC ECC STS2 ECC Status2 


0x004C NFC ECC STSS3 ECC Status3 
0x0050 ~ Reserved 
0x005C 
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[onset Address [Name [Bes 
0x0078 M_START_ADDR6 Memory start address 6 


NFC Internal Memory 


0x2000-0x3FFF | NFC_DMEM Can be accessed through DMA 
software channel. 


0x4000-0x43FF | NFC_SMEM Can be accessed through DMA 
software channel. 


5.3.6.2 Register Descriptions 


5.3.6.2.1 NFC CMD 
Description: NAND operation command. 


Cm [sp p 2 [27 [35 [05 [29 [2 [2 [5 [9 | 8 [8 [| [ «| 


Reserved BLK NUM 


Field Name Type | Reset | Description 
Value 
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VALID [31] R/W 1'h0 Write ‘1’ to indicate a valid command, it will be 
cleared by HW after complete the command. 


| Bot] [RO [iano [Reserved S 


BLK NUM [18:16] R/W 3’hO Block number. Number of consecutive page/plane 
operations. 
0: 1-page operation 
1: 2-page operation 
7: 8-page operation 
When accessing the device with 4k bytes of one 
page, this field will be ignored. Only one page can be 
accessed once. For multi-plane operations, if this 
field is zero, it will be the same as a single-page 
operation. 


CMD [15:0] R/W 16'h0 Commands supported by most of NAND Flash. They 
are 00/50/90/FF/80/60/70/71/FD. 
For large page (2112 bytes per page), only 00h is 
supported in read command. For small page (512 
bytes per page), either 00h or O1h is determined by 
the tenth address bit. 
In case of multi-plane operations, it is indicated by 
BLK NO field in Command register. 
Moreover, all control signals can be directly assigned 
by MCU programming. Here, all output signals can 
be used as GPIO. When Command [7:0] is 8'h5A, 
(rd,cle,ale,cen,wen,ren,wpn,data oen) = 
Command[15:8]. If rd is 1 and data oen is 0, the 
DATA will be stored into DATA BUF register, 
otherwise, wdata will be driven by DATA register. 
For advance device, the second cycle command will 
be 30h. 
For area switching, area pointer is specified by 
command[15:8]. For example, command[15:0] = 
16'h50fd, it means changing point to spare area. 
Moreover, this command is invalid for this kind of 
device with 2k bytes per page. 


0x0000 NAND operation command (for micro-code way) NFC CMD 


[IGT Pea |e a 


Name | Ye Reserved INST_NUM 
Type 


hae we 


ee ee 
rete PP PP PPP PTT tf] 
[Few Name [m [mee [sese [wei — — — — — — —] 
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VALID [31] R/W Tho Write ‘1’ to indicate a valid command, it will be 
cleared by HW after complete the command. 


INST_NUM saa The number of micro-instructions is INST NUM + 1. 
[15:0] 16'h0 The first micro-code 


The commands support most of NAND Flash. All commands are listed below. 
Table xx NAND Command List 


Command Sequence 
Command Encode | 4st Cycle | 2". Cycle 
Read 00h 00h 
01h 
Read C 50h 50h 
Read ID 90h 90h 
Reset FFh FFh 
Page Program(True) 80h 80h 10h 
Page Program(Dummy) 80h 11h 
Block Erase 60h 60h DOh 
Multi-Plane Block Erase 60h—60h DOh 
Read Status 70h 70h 
Read Multi-Plane Status 71h 71h 
GPIO FEh 
Area switch FDh 


For large page (2112 byte per page), only 00h is supported in read command. For 
small page (512byte per page), either 00h or 01h is determined by the tenth address 
bit. 

In case of multi-plane operations, it is indicated by Block Number field in Command 
register. 

Moreover, all control signals can be directly assigned by MCU programming. Here, all 
output signals can be used as GPIO. When Command [7:0] is 8'h5A, 
{rd,cle,ale,cen,wen,ren,wpn,data_oen} = Command[15:8]. If rd is 1 and data oen is 0, 
the DATA will be stored into DataBuf register; otherwise, wdata will be driven by DATA 
register. 


For advance device, the second cycle command will be 30h. 


For area witching, area pointer is specified by command [15:8]. For example, 
command [15:0] 216'h50fd, it means changing point to spare area. Moreover, this 
command is invalid for this kind of device with 2kbyte per page. 


5.3.6.2.2 NFC CFGO 
Description: NFC Configuration 0 
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0x0004 NFC configuration (reset 0x01) NFC CFGO 


ESSE Eoo SS E RSS ESSEN ES SNNT NRI UR 
| Name | Pee 


Reserved NFC_SP_SIZE 


NFC 
Md ADV | App ero A "EU ME NFC NFC 
ANC PAGE_TYPE Reserved MS -WP Re 
SEL | § SI 
ze | WIT ET 
TCH 


Type eee] m SS eE 


Field Name Type | Reset | Description 
Value 


[meno [sve meses 


NFC SP SIZE [25:16] | R/W | 10h00 | For SLC, the spare area is relatively fixed value for 
every 512Bytes main area data. 
For MLC, the spare area is not integral multiple of 
16bytes for every 512Bytes main area data, and 
then software should specify the spare area size. 
To simple the software configuration, there are 
some default values which are used more 
frequently for different PageSize will be set. The 
special value of 10'h00 will do this function. 
When *"NFC SP SIZE" == 10’h0, the real Spare 
area size will be set to following value, but not 0. 
PageSize == 512Bytes: spare size is 16Bytes. 
PageSize == 1K Bytes: spare size is 32 Bytes 
PageSize == 2K Bytes: spare size is 64 Bytes 
PageSize == 4K Bytes: spare size is 224 Bytes 
PageSize -- 8K Bytes spare size is 448 Bytes. 
When "NFC SP SIZE != 10’h0”, the real Spare 
area size will be set to the set value add 1, and the 
default value will be invalided. 
E.g. 
0x001, indicate 2 bytes 
0x07F, indicate 128 bytes 
OxOFF, indicate 256 bytes 
Ox3FF, indicate 1024 bytes 


NFC CMD SET [15] R/W CMD Set mode 
0: Signal Command operation; 
1: Micro-Instruction operation. 
It is auto clear to O after this process is done. 
Advance. Flash memory has 2" cycle read 
command (30h). Active high. 
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ADDR_CYCLE [13:12] | R/W Address mee of NAND flash memory, work with 

ADV flag as follows. 

00 : 3 address cycles 

01 : 4 address cycles 

10 : 5 address cycles 

11 : Reserved 

(Ir NFC. CMD SET = 1, these bits are ignored) 
PAGE TYPE [11:9] R/W Page type 

000: 512 Bytes / Page 

001: 1K Bytes / Page 

010: 2K Byte / Page 

011: 4K Byte / Page 

100: 8K Byte / Page 

Others: Reserved 

(Ir NFC. CMD SET = 1, these bits are ignored) 


| H7 [RO [zo [Reed = ARR 


CS SEL R/W | 'hO CS select 
0: CSO is valid, CS1 is invalid 
1: CS1 is valid, CSO is invalid 
DEV BUS SIZE [5] R/W | 'hO Device bus size 
0: x8 device 
1: x16 device 
NFC. MEM. SWITCH NFC to memory endian switch 
MEM NFC SWITCH Memory to NFC endian switch 


NFC WPN [2] R/W |41'hO Nand write protection. Active low. 
0: Protection. 
1: Not Protection 


NFC CMD CLR Write 1 to this bit to clear the controller command 


NFC RBN Thi Whether Nand Flash is busy. 
0: Busy 
1: Not Busy 


5.3.6.2.3 NFC_CFG1 
Description: NFC configuration 1 
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KNEREIEIEJE2ERERERERERERECIE RE REGE 
Due RT 


Reserved 


Reserved 


~ ere Or 
Value 

[ mw [Ro [wm [Ren — 

[ow xen — m [ew [tho [WODMATXmoeembe — 


5.3.6.2.4 NFC TIMING 
Description: NAND operation timing parameters. 


ECNEREJEREIEREIEJEIEEJEREIEIEEZES 
L3 [S om [m] 


CEH ACR 


Ce [ m m m 
L-IENENKREHEREHENKRKREN ERENENERKEEN 
C [e [a ajej o e e ie e e e ee 
L3 om 


RWL WH ACS 


Type RW R/W R/W 


LED. | ERIE ERE 


Fao) ill eE 
Value 

CEH [31:26] R/W 6'h7 To terminate a Sequential Row Read operation set 
the Chip Enable signal to High for more than tCEH. 
tCEH =n * Telk 
For Flash without Sequential Read operation, this 
field must be set to 0. 

[25:21] Ready to RE low 

tRR = (n + 1) * Tclk, when n <= 3 
tRR = (2n - 2) * Tclk, otherwise 


ACR | [20:16] [RW 555 | CLE to RE ready, ALE to RE ready 
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[15:10] R/W Active low pulse width for both RE and WE 
tRWL = (n + 1) * Tclk 


[9:5] R/W Hold time for both RE and WE 
tRWH = (n + 1) * Telk 

[4:0] R/W Setup time for both ALE and CLE 
tACS = n * Telk 


All these parameters make up of NAND read/write timing control, their definitions and relations 
are shown in Figure xx. 


5.3.6.2.5 NFC_TIMEOUT 
Description: Timeout to detect NAND R/B busy period. 


0x0014 Timeout to detect NAND R/B busy period (reset Ox3fffff) NFC TIMEOUT 


| ek | at | 90 | 20 | 20 | 27 | 26 | 25 | 20 | 23 | aao | 20 | 19 | Te | 17 | 18 | 
Co oO — | 


TIMEOUT 


TIMEOUT 


Field Name Type | Reset Description 
Value 


TIMEOUT [31:0] 32'hafffff | Timeout to detect NAND R/B busy period. 


5.3.6.2.6 NFC ID STATUS 
Description: NFC ID or status result. 
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KHEREIEREREREREJEIEIETEREIERE SEE 
Due| | BB 


ID STATUS 


ID STATUS 


Field Name Type |Reset | Description 
Value 
ID STATUS [31:0] 32’h0 The result of either ID read or status read operation 
is stored in this register. 


5.3.6.2.7 NFC INT STS EN 
Description: NFC interrupts status and enables signals 


Lm [sp] [wo [ow [o | w [a | z [2 [9 | | w | 7 [ve] 


INT. | INT. 

INT | ERA ECC NFC 

Reserved WP. st _DO 
sts | STS HE NE. 

STS | STS 


me p pepe 
Value 

MNT TO STS | (20) [RO |tho | Masked INT_TO interrupt. 

|INT WP STS [nog [RO | tho | Masked INT. WP interrupt. 

|INT ERR STS. [i8] [Ro [tho | Masked INT ERR interrupt. 


INT ECC. [17] Tho Masked INT_ECC_DONE interrupt. 
DONE_STS 
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INT NFC [16] Masked INT NFC DONE interrupt. 
DONE STS 


INT TO EN R/W Interrupt when NAND access timeout. me Dn eR T to 
enable this interrupt. 

INT_WP_EN [3] R/W Tho Interrupt when programming or erasing NAND in 
write-protection mode. Set ‘1’ to enable this 
interrupt. 


INT_ERR_EN [2] R/W Tho Interrupt when AHB tries to modify some 
configuration when NAND is in processing. Set ‘1’ to 
enable this interrupt. 

INT_ECC_ [1] R/W Tho Interrupt when ECC calculation is done. Set ‘1’ to 

DONE EN enable this interrupt. 

INT_NFC_ R/W Tho Interrupt when NAND operation finishing. Set ‘1’ to 

DONE_EN enable this interrupt. 


Note: 


When writing (ECC encode) NAND Flash, the INT_ECC_DONE interrupt is occurred before 
INT_NFC_DONE interrupt; 


When reading (ECC decode) NAND Flash, the INT_ECC_DONE interrupt is occurred after 
INT NFC DONE interrupt. 


5.3.6.2.8 NFC INT CLR RAW 
Description: NFC interrupts clear and raw status 


IEBEIEREIEIEITACIEIEIEJEREIEIEIEAES 


n » 
Reserved el 
Cin 


AM NX o O 


Field Name Type | Reset | Description 

Value 
—— — [mss [ws [re 
INT TO CLR [20] Clear INT. TO interrupt. 
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INT WP. CLR [19] Clear INT. WP interrupt. 
INT ERR CLR. |[18] Clear INT. ERR interrupt. 


INT ECC. [17] R/W 1'h0 Clear INT ECC. DONE interrupt. 
DONE CLR 
INT NFC [16] R/W |1'hO Clear INT NFC. DONE interrupt. 
DONE CLR 


[ [wes [wm [me [meme — — — — — — 


INT TO RAW |j [RO [tho | Raw INT_TO interrupt. 
INT. WP. RAW 3 | |RO | tho | Raw INT. WP interrupt. 
INT ERR RAW | [ Raw INT. ERR interrupt. 


æm jro |" 
INT_ECC_ [1] Tho Raw INT_ECC_DONE interrupt. 
DONE_RAW 
INT_NFC_ Raw INT_NFC_DONE interrupt. 
DONE_RAW 


5.3.6.2.9 NFC ECC CFGO 
Description: ECC Configure 0. 


KNEREIEIEIEAESEIERERERERERE IEEE 
Dum] eem. [o ome] 


ECC SEC POS ECC SEC SIZE 


Res 
"MEM — idi Bu 


Field Name Type | Reset | Description 
Value 
ECC SEC POS [31:24] | RAW | 8'hO ECC sector position of read or write data when 
ECC is enabled. 


ECC SEC SIZE [23:16] | R/W | 8'hf Spare sector area size, not the whole spare area 
size. 
E.g. 
8'hO, size is 1 byte 
8'h1, size is 2 byte 
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8'hFF, size is 256 Bytes 
(Default is 16 bytes) 


| [mem [RO [sm [|Reewd ———  — — 5 0 


ECC NUM [11:8] R/W | 4'hO The times to evaluate ECC. 
E.g. 
4'hO, number is 1 
4'h3, number is 4 
4'h7, number is 8 


[m m me [meme ——  — — — 


ECC MODE [6:4] R/W | 3’b0 ECC mode. 
000: 1 Bits 
001: 2 Bits. 
010: 4 Bits 
011: 8 Bits 
100: 12 Bits 
101: 16 Bits 
110: 24 Bits 
111: Reserved 


ECC_SP_ENDIAN 1'h0 ECC spare memory endian. 


ECC DECODE [2] R/W | 1'hO This bit indicated whether the ECC act as encoder 
or decoder. 
0: encoder 
1: decoder 

ECC AUTO EN [1] R/W | t'hO If set this bit 1'b1, then the ECC function will be 
active in auto mode, and the ECC. ACTIVE will be 
ignored. 
(It is not auto cleared, and SW should write 0 to 
clear it) 

ECC ACTIVE WO i Software writes this bit active the start ECC for 
encoding or decoding. 
(If ECC. AUTO EN =1, itis no used) 
(Itis auto cleared to 0 after write 1) 


5.3.6.2.10 NFC_ECC_CFG1 
Description: ECC Configure 1. 
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0x0034 ECC Configure (Reset 32'h1FF) NFC ECC CFG1 


| Bit [31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16- 
| Name | Reserved ECC MAIN ADDR 
Eee 


om Reserved ECC_INFO_SIZE 


Type 
LER Oooo Nyy 


Field Name Type | Reset Description 
Value 


reran[Ro [sm [re SSCSC*S 


m——— MAIN ADDR s 16] | R/W | 11'hO0 ECC MAIN ADDR (Unit Words) 
Then, this register indicates the beginning address 
of the ECC parity in the main area when the 
ECC LOCATION is 1, while the micro-code 
operation is processed. 
Note, the ECC. MAIN ADDR may not nearly 
follow the valid main data; it can be located at any 
address in the main area. 
The unit is words, not bytes. 
Eg. 
11’h0: address = 0 word (0 byte) 
11'h80: address = 128 words (512 bytes) 
(equal to one small page) 
11'h200: address = 512 words (2K bytes) 
(equal one large page) 
Please see below domestication of this register 
indicated. 


ECC_LOCATION [15] R/W This register indicates where the ECC bits located. 
0: ECC is located in the spare memory buffer 
1: ECC is located in the main memory buffer 


[7 sempe m mee CS 


ECC INFO SIZE R/W | 1O'h1FF | ECC INFO SIZE (Unit Bytes) 
This register indicates the ECC information bytes; 
the ECC will be encoded or decoded based on 
these data. it ranges from 1 Byte to 1K Bytes. 
The real size is the set value adds 1. 
e.g. 
10'h0 : 1 Bytes 
10'hiFF: 512Bytes (default) 
10'h3FF: 1K Bytes 
Note: 
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In following two cases, the ECC INFO SIZE 
should be configured to word (32bits) aligned. 


1) ECC. LOCATION - 1 
2) (ECC. LOCATION = 0) & (ECC. NUM != 4'h0); 


Demonstration of the ECC parameters indicated. 


MAIN AREA BUFFER SPARE AREA BUFFER 


Figure 1 


ECC LOCATION = 0 ECC_MAIN_ADDR (No used) ECC SEC | 


ECG . SEC SIZE 
ECC INFO SIZE B. m 


Y ECC NUM = 1 (2 times ECC) 


ECC_NUM = 1 (2 times ECC) 


Figure 2 


ECC_SEC_POS 
ECC, LOCATION =1 ECC MAIN ADDR 


ECC INFO SIZE N. ECC SEC SIZE 
ECC. NUM = 1 (2 times ECC) ECC. NUM = 1 (2 times ECC) 
Figure 3 


Figure 1 is areference of main and spare buffer. 

Figure 2 is when the ECC_LOCATION = 0, where the ECC parity is located in the spare area. 
ECC_INFO_SIZE indicates the ECC information data size. 

ECC_SEC_SIZE indicates every sector’s bytes size in the spare area; 

ECC_SEC_POS indicates the beginning address of parity in each sector, 

ECC NUM indicates the times to calculate the ECC, here 2 times will be calculated. 


Figure 3 is when the ECC. LOCATION = 1, where the ECC parity is located after the information 
data in the main area. 


MAIN AREA DATA SIZE indicates the main data information size, which may be bigger or equal 
to the ECC. INFO SIZE * (ECC. NUM + 1) 


5.3.6.2.11 NFC ECC STSO 
Description: ECC result. 
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0x0040 ECC Status NFC ECC STSO 


Aa A 


Name Ec ECC ERR NUM3 = S ECC ERR NUM2 
Type 


ECC ERR. ECC ERR S 
Type = 


Field Name Type | Reset | Description 
Value 


sty [RO | tho | Reserved 
|ECC ERR STS3 | [22:21] |RO |2ho | It indicates the 3" ECC Error Status 
|ECC ERR NUM3 | [28:24 |RO | 5'ho | It indicates the 3^ ECC Error Numbers. 
[es [mo [mo [Resend — 


Ecc em mer [pez [so [zw | wheats tin ECC Enora — — — 
[Ecc emm Nume toss [no [sm | Wndeatsihe 2 EOC Eror numos — 
NENNEN NEL ONU A 
[crews pes [po [mo [tmwess EE as 

n 


LIE 
[Ro |t 
ECC ERR STSO | [6:5] 2'h0 It indicates the 0^ ECC Error Status 

2’b00: indicate jump out from SS step. (NO Error) 
2’b01: indicate jump from search done in internal 
CHIEN. (Errors can be corrected) 
2'b10: indicate jump from search done in last 
CHIEN. (Errors maybe not corrected) 


2'b11: indicate jump from ELP step.( Errors can't be 
corrected) 


It indicates the 0" ECC Error Numbers. 

5’hO: indicate no error 

5'h1F: indicate more errors that can't be correted. 

»5'h0 and < 5'h1F: indicate the error numbers. 
Note: 


When the ECC. ERR. NUM value is 0x00, then it means the corresponding sector’s ECC is not 
decoded or there is no error occurred; 

When the ECC. ERR, NUM is all Ox1F, then it means the corresponding sector's ECC is decoded 
and the error number is out of the capacity of the decoder. 

When the ECC. ERR. NUM and ECC ERR STS registers are arranged in pairs, it have the 
different meanings: (suppose the ECC correct capacity is "t", and error number is "r") 


ECC ERR NUMO | [4:0] 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 235 of 1011 


This document contains information on a product under development. 


Cen iA remind A vinkt ta ahanna ar dianantiniia thin memi iii db antian 


EB SPREADTRUM SC8810 Design Specification 


"T m e 

errors, maybe this situation. 

llam —— 
(in or out of Rape p X for ECC modeO) 

10 


(in or out of Sia AN for ECC mode1) 


5.3.6.2.12 NFC_ECC_STS1 
Description: ECC result. 


Fm [sTw|m[m[mmmm a ela m|w[w[v[e] 


ECC ERR. ECC ERR S 
STS7 TS6 


ECC ERR NUM7 RSV ECC ERR NUM6 


EET TUNMM EET TUNMM NUM5 bud a _S 


= 

Reset 

Field Name Type | Reset | Description 
Value 


[mr [mo [me [mew — — — — — —— 
[ec emer | e225) [so [zw | Widcates he ECO Eraras — 
[tcc emm Nui] as2a [no [sm | windcalestne ECO Eror ums | 
[ fa [m [me [mew —— o 
Ecc Ena mes [i2211 [no [zw [rmdemesweT"Ecotrw aw — 
cc emm Nume [toss [no [sm [ridewesmef"ECotrwTumes — 
st m [me [Rem —— 
Eco Ena stss [ness [no [zw [rmdemesweF"ECot saw — 
[Ecc emm Nums [112e] [so [so | Widcates the SECO Eror ums — 

im fro [mo [Rene —— 


— ERR STS4 " 5] 2'h0 It indicates the 4" ECC Error Status 
2’b00: indicate jump out from SS step. (NO Error) 
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2’b01: indicate jump from search done in internal 
CHIEN. (Errors can be corrected) 

2'b10: indicate jump from search done in last 
CHIEN. (Errors maybe not corrected) 

2'b11: indicate jump from ELP step.( Errors can't be 
corrected) 


ECC ERR NUMA | [4:0] 5’hO It indicates the 4" ECC Error Numbers. 
5’hO: indicate no error 
5’h1F: indicate more errors that can’t be correted. 
>5’h0 and < 5'h1F: indicate the error numbers. 


5.3.6.2.13 NFC ECC STS2 
Description: ECC result. 


IKCHENCICIEREAERERERERE SERERE RR REGE 


ECC ERR. ECC ERR. S 
TS1 


ECC ERR NUM!11 ECC ERR NUM10 


HETTE HETTE NUM9 b inim S 


= 

Reset 

Field Name Type | Reset | Description 
Value 


[ fen [Ro [wm [wem — 
eco EaR Ter |2211 [no [PhO [deweswe 117 EOC Eror seus — 
[ecc emm Numi [i2824 [RO sh [Wwdesesme T ECC Eror numos — 
[e [RO [m |]mews —— — ——] 
[EGG ER ST [i221] no [zn [iracas me PESO Ero Siaus | 
[EGO ER Novo | 20161 RO [So wmdewese 107 ECC Ero Numbos. — | 
[ts jm [me |mews ——  —] 
[EGG TRA ST [nis [RO [zn [iracas wes EootroSuus | 
[ECC ERR NUM9 | [12:3] |RO |S5h0 | It indicates the 9" ECC Error Numbers. 

[m m [m |mews o 


ECC ERR STS8 [6:5] 2'h0 It indicates the 8" ECC Error Status 
2’b00: indicate jump out from SS step. (NO Error) 
2’b01: indicate jump from search done in internal 
CHIEN. (Errors can be corrected) 
2'b10: indicate jump from search done in last 
CHIEN. (Errors maybe not corrected) 
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2'b11: indicate jump from ELP step.( Errors can't be 
corrected) 


ECC ERR NUMSB | [4:0] 5'hO It indicates the 8" ECC Error Numbers. 
5’hO: indicate no error 
5’h1F: indicate more errors that can't be correted. 
»5'h0 and < 5'h1F: indicate the error numbers. 


5.3.6.2.14 NFC ECC STS3 
Description: ECC result. 


0x004C ECC Status NFC ECC STS1 


ECC ERR. ECC ERR S 
| Name | nsv | 21213 BA EM oe 
Tee Mm o | C 


Field Name Type | Reset | Description 

Value 
[ es [m [me [Rmo —  — | 
ECC ERR STS15 | [22:21] [RO |?^0 | It indicates the 15" ECC Error Status 


ECC ERR NUMt15 | [28:24] [Ro [Sho | It indicates the 15" ECC Error Numbers. 
[ [ex mo [me | Reser 
ECC ERR STS14 | [22:21] [RO |?h0 | It indicates the 14" ECC Error Status 


It indicates the 14" ECC Error Numbers. 
Reserved 


It indicates the 13" ECC Error Status 
It indicates the 13" ECC Error Numbers. 


2'h0 It indicates the 12" ECC Error Status 
2’b00: indicate jump out from SS step. (NO Error) 
2’b01: indicate jump from search done in internal 
CHIEN. (Errors can be corrected) 
2'b10: indicate jump from search done in last 
CHIEN. (Errors maybe not corrected) 


ENFAMN. 
(X m j 


[RO | 
La 
[RO | 
[RO | 
ECC ERR STS12 | [6:5] f 
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ECC ERR NUM!12 | [4:0] 5’hO It indicates the 12^ ECC Error Numbers. 
5’hO: indicate no error 
5’h1F: indicate more errors that can't be correted. 
»5'h0 and < 5'h1F: indicate the error numbers. 


5.3.6.2.15 NFC START ADDRx 
Description: Start address for the x(0~7) page operation 


Start address for the 0" page operation / 
0x0060 NFC START ADDRO 
Micro-Instruction Registers 0 = E 
Start address for the 1*' page operation / 
4 NFC START ADDR1 
0x006 Micro-Instruction Registers 1 cs E 
Start address for the 2" page operation / 

NFC START ADDR2 
iio Micro-Instruction Registers 2 cs = 
0x006 Start address for the 3" page operation / NFC START ADDR3 

Micro-Instruction Registers 3 E ms 


Start address for the 4" page operation / 
page operat NFC_START_ADDR4 


7 
9x000 Micro-Instruction Registers 4 


Start address for the 5" page operation / 


74 
9x00 Micro-Instruction Registers 5 


NFC START ADDR5 


for the 6" i 
0x0078 Stan address for the B page operation / NFC START ADDR6 
Micro-instruction Registers 6 
for the 7" i 
0x007C prar address fort e page operation / NFC START ADDR7 
Micro-Instruction Registers 7 
| Bit_|_ st | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


START ADDRx 
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Field Name Type | Reset | Description 
Value 


START_ADDRx | [81:0] R/W 32'h0 Start address for the x(0~7) page operation, or the 
Micro-Instruction Register x(0~7) 


5.3.6.2.16 NFC END ADDRx 
Description: End address for the x(0~7) page operation 


th : 
0x0080 rea address for the ki page operation / NFC END ADDRO 
Micro-Instruction Registers 8 


st A 
End address for the 1" page operation / NFC END. ADDR1 


0x0084 
Micro-Instruction Registers 9 


End address for the 2" page operation / 
Micro-Instruction Registers 10 


rd : 
Ox008C End address for the a page operation / NFC END ADDR3 
Micro-Instruction Registers 11 


0x0088 NFC END ADDR2 


End address for the 4" e operation / 
peus peram NFC END ADDR4 


0x0090 Micro-Instruction Registers 12 


End address for the 5" page operation / 


4 
9x099 Micro-Instruction Registers 13 


NFC_END_ADDR5 


End address for the 6" page operation / 


0x0098 
Micro-Instruction Registers 14 


NFC_END_ADDR6 


End address for the 7" page operation / 
Micro-Instruction Registers 15 


Er | a1 | 30 | zo | 20 | 27 | zs 25Yyz4 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
OS ee 


0x009C NFC_END_ADDR7 


END_ADDRx 


END_ADDRx 


Field Name Type | Reset | Description 
Value 
END_ADDRx [31:0] R/W 32'h0 End address for the x(0~7) page operation or the 
Micro-Instruction Register x(8- 15) 


5.3.7 ECC 


SC6820 NAND Flash Controller consist one powerful internal error checking and correcting 
module. It supports configurations of different parameters including coding size, redundancy size, 
and correct capacity. 
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Main function is to checking and correcting errors when read and write nand flash. When write (or 
program) nand flash, starting this module to encode the written data and save the encode data to 
the spare area; when read nand flash, starting this module to decode the read data and correct 


the error data. 


In this module, the ECC support 1~ 1K bytes information bits ECC encoder and decoder. The 
supported information and redundancies configuration as following: 


ECC MODE 


Correct-capacity Redundancies bits 


1 bits Info size 1 ~ 1K Bytes 


2 bits Info size 1 ~ 1K Bytes 


4 bits Info size 1 ~ 1K Bytes 


8 bits Info size 1 ~ 1K Bytes 


12 bits Info size 1 ~ 1K Bytes 


16 bits Info size 1 ~ 1K Bytes 


24 bits Info size 1 ~ 1K Bytes 


For detail information about ECC module, please refer to “SC6820 ECC Module Design 


Specification" 


5.3.8 Application Notes 
Before configure module, set some global parameters, 
Set bit[8] of Ox2090_0200 to enable NFC clock; 
Set or reset bit[5] of 0x2090 0210 to reset NFC module; 


5.3.8.1 Non-DMA fixed-sequence Program Flow 
For programming: 


1. 


2. 


V.0.1 


Software write data to the internal main buffer (0x6000 2000) and spare buffer 
(0x6000_ 4000). 

Set NFC CFG0O for basic parameters including: MEM NFC SWITCH, 

DEV BUS SIZE, CS SEL, PAGE TYPE, ADD CYCLE, ADVANCE, 

NFC CMD SET = 0, NFC SP SIZE. Also NFC. WPN should be set 1 to 
un-protect the Nand 

For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 

Set NFC START ADDRO ~ 7 and NFC END ADDRO- 7 to indicate the start and 
end address which will be write to. 

If ECC function is used, the NFC ECC CFGO0 and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 

ECC SP ENDIAN, ECC MODE, ECC NUM, ECC. SEC SIZE, 

ECC SEC POS and ECC INFO SIZE. if the automatic way is selected, the 
ECC AUTO EN register should be set to 1. The ECC. ACTIVE EN will used if 
one manual calculate the ECC and used this function independly. 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. The INT ECC. DONE EN can be omitted either the ECC function 
is used or not in programming nand process. 

Write NFC_CMD register to start the programming process with BLK NUM 
inside. 

After the INT NFC DONE interrupt is occurred, the programming is done. 
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5.3.8.2 


V.0.1 


Non-DMA fixed-sequence read Flow 
For reading: 


1. 


Set NFC_CFG0 for basic parameters including: MEM NFC SWITCH, 

DEV BUS SIZE, CS SEL, PAGE TYPE, ADD CYCLE, ADVANCE, 

NFC CMD SET = 0, NFC SP SIZE. Also NFC. WPN should be set 1 to 
un-protect the Nand 

For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 

Set NFC START ADDRO - 7 and NFC END ADDRO-7 to indicate the start and 
end address which will be write to. 

If ECC function is used, the NFC ECC CFGO0 and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 

ECC SP ENDIAN, ECC MODE, ECC NUM, ECC. SEC SIZE, 

ECC SEC POS and ECC INFO SIZE. if the automatic way is selected, the 
ECC AUTO EN register should be set to 1. The ECC ACTIVE EN will used if 
one manual calculate the ECC and used this function independly. 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. If ECC is used , the INT ECC DONE EN should be set 

Write NFC_CMD register to start the programming process with BLK NUM 
inside. 

If ECC. AUTO ENi is set, after the INT ECC DONE interrupt is occurred, the 
read is done; then after the INT NFC DONE interrupt is occurred , the read is 
done. 

Software read data from the internal main buffer (0x6000. 2000) and spare buffer 
(0x6000 4000). 
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FC CMD 
eem Read Buffers 
Y 


i 
Com D C= D 
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Figure 5.3-5 NFC Non-DMA Fixed Sequence 


5.3.8.3 Non-DMA Micro- Code Programming Flow 
For programming: 
1. Software write data to the internal main buffer (0x6000_2000) and spare buffer 
(0x6000_4000). 


2. If ECC function is used, the NFC ECC CFGO0 and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 
ECC SP ENDIAN, ECC MODE, ECC. NUM, ECC SEC SIZE, 
ECC SEC POS and ECC INFO SIZE. In micro-code mode, the ECC 
automatically way cannot be used. Software should write ECC. ACTIVE EN to 
manually start the ECC function. 


3. After the ECC is done, software should copy the spare buffer data to the heel of 
data of main buffer. 

4. SetNFC CFGO for basic parameters including: MEM NFC. SWITCH, 
DEV BUS SIZE, CS SEL, PAGE-TYPE, ADD-CYCLE, ADVANCE, 
NFC CMD SET = 1, NEC—SP-SIZE. Also NFC. WPN should be set 1 to 
un-protect the Nand 


5. For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 
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5.3.8.4 


V.0.1 


For Micro-code mode, the address registers are act as Micro-Instruction 
Registers, Software write these registers based on the selected NAND 
command/address/data sequence, the code number will be set on the NFC_CMD 
registers 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. 

Write NFC CMD register to start the programming process with INST NUM 
inside. 

After the INT NFC DONE interrupt is occurred, the programming is done. 


Non-DMA Micro- Code Reading Flow 
For reading: 


1. 


N 


Set NFC CFGO for basic parameters including: MEM NFC SWITCH, 

DEV BUS SIZE, CS SEL, PAGE-TYPE, ADD-CYCLE, ADVANCE, 

NFC CMD SET = 1, NFGC-SP-SIZE. 

For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 

For Micro-code mode, the address registers are act as Micro-Instruction 
Registers, Software write these registers based on the selected NAND 
command/address/data sequence, the code number will be set on the NFC_CMD 
registers 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. 

Write NFC CMD register to start the programming process with INST NUM 
inside. 

Wait the ECC is done 

If ECC is used,software should copy the heel date of main buffer to spare buffer. 


If ECC function is used, the NFC ECC CFGO and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 

ECC SP ENDIAN, ECC. MODE, ECC. NUM, ECC. SEC SIZE, 

ECC SEC POS and ECC INFO SIZE. In micro-code mode, the ECC 
automatically way cannot be used. Software should write ECC. ACTIVE EN to 
manually start the ECC function. 


After the INT NFC. DONE interrupt is occurred, the reading is done. 


. Software read data from the internal main buffer (0x6000 2000) and spare buffer 


(0x6000 4000). 
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Figure 5.3-6 NFC Non-DMA Micro Code 


5.3.8.5 DMA fixed-sequence Program Flow 

For programming: 

1. Configure the DMA channel parameters, where the DMA target address is 
0x6000 2000 and linked target address is 0x6000 4000 

2. Set NFC CFGO for basic parameters including: MEM NFC. SWITCH, 
DEV BUS SIZE, CS SEL, PAGE TYPE, ADD CYCLE, ADVANCE, 
NFC CMD SET = 0, NFC SP SIZE. Also NFC_WPN should be set 1 to 
un-protect the Nand 

3. SetDMA TX EN of NFC CFG1 to enable the hardware DMA transfer. 

4. Fordifferent NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 


5. SetNFC START ADDRO:- 7 and NFC END ADDRO- 7 to indicate the start and 
end address which will be write to. 
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If ECC function is used, the NFC ECC CFG0 and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 

ECC SP ENDIAN, ECC MODE, ECC NUM, ECC. SEC SIZE, 

ECC SEC POS and ECC INFO SIZE. if the automatic way is selected, the 
ECC AUTO EN register should be set to 1. The ECC ACTIVE EN will used if 
one manual calculate the ECC and used this function independly. 


Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. The INT ECC. DONE EN can be omitted either the ECC function 
is used or not in programming nand process. 


Write NFC_CMD register to start the programming process with BLK NUM 
inside. 
After the INT NFC DONE interrupt is occurred, the programming is done. 


5.3.8.6 DMA fixed-sequence read Flow 
For reading: 


1. 


2. 


V.0.1 


Configure the DMA channel parameters, where the DMA source address is 
0x6000 2000 and linked source address is 0x6000 4000 

Set NFC CFG0O for basic parameters including: MEM NFC. SWITCH, 
DEV BUS SIZE, CS SEL, PAGE TYPE, ADD. CYCLE, ADVANCE, 

NFC CMD SET = 0, NFC SP SIZE. Also NFC_WPN should be set 1 to 
un-protect the Nand 

Set DMA RX EN of NFC CFG1 to enable the hardware DMA receiving. 


For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 

Set NFC START ADDRO ~ 7 and NFC END ADDRO- 7 to indicate the start and 
end address which will be write to. 

If ECC function is used, the NFC ECC CFGO and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 

ECC SP ENDIAN, ECC MODE, ECC. NUM, ECC SEC SIZE, 

ECC SEC POS and ECC INFO SIZE. if the automatic way is selected, the 
ECC AUTO EN register should be set to 1. The ECC. ACTIVE EN will used if 
one manual calculate the ECC and used this function independly. 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. If ECC is used , the INT ECC DONE EN should be set 

Write NFC_CMD register to start the programming process with BLK NUM 
inside. 

After the DMA DONE is occurred, then the reading process is done. 
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Figure 5.3-7 NFC DMA Fixed Sequence 


5.3.8.7 DMA Micro- Code Programming Flow 
For programming: 
1. Configure the DMA channel parameters, where the DMA target address is 
0x6000_2000 


2. Set DMA_TX_EN of NFC_CFG1 to enable the hardware DMA transfer and start 
DMA. 


3. Wait for the DMA DONE interrupt. 

4. |f ECC function is used, the NFC ECC CFGO0 and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 
ECC SP ENDIAN, ECC MODE, ECC NUM, ECC SEC SIZE, 
ECC SEC POS and ECC INFO SIZE. In micro-code mode, the ECC 
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5.3.8.8 


V.0.1 


automatically way cannot be used. Software should write ECC ACTIVE EN to 
manually start the ECC function. 


After the ECC is done, software should copy the spare buffer data to the heel of 
data of main buffer. 

Set NFC CFGO for basic parameters including: MEM NFC SWITCH, 

DEV BUS SIZE, CS SEL, PAGE-TYPE, ADD-CYGLE, ADVANCE, 

NFC CMD SET = 1, NFG—SP—SIZE. Also NFC_WPN should be set 1 to 
un-protect the Nand 

For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 

For Micro-code mode, the address registers are act as Micro-Instruction 
Registers, Software write these registers based on the selected NAND 
command/address/data sequence, the code number will be set on the NFC_CMD 
registers 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. 


Write NFC CMD register to start the programming process with INST NUM 
inside. 


. After the INT NFC DONE interrupt is occurred, the programming is done. 


DMA Micro-Code Reading Flow 
For reading: 


1. 


2. 
3. 


11. 
12. 
13. 


Configure the DMA channel parameters, where the DMA source address is 
0x6000 2000 and linked source address is 0x6000 4000 

Set DMA RX EN of NFC CFG1 to enable the hardware DMA receiving 

Set NFC CFGO for basic parameters including: MEM NFC SWITCH, 

DEV BUS SIZE, CS SEL, PAGE-TYPE, ADD-CYGLE, ADVANGE, 

NFC CMD SET = 1, NFC-SP-SIZE. 

For different NAND, the timing parameters are different, the NFC TIMING 
register should be set relatively 

For Micro-code mode, the address registers are act as Micro-Instruction 
Registers, Software write these registers based on the selected NAND 
command/address/data sequence, the code number will be set on the NFC_CMD 
registers 

Set NFC INT STS EN register, for basic function, the INT NFC DONE EN 
should set 1. 

Write NFC CMD register to start the programming process with INST NUM 
inside. 

Wait the ECC is done 

If ECC is used,software should copy the heel date of main buffer to spare buffer. 
If ECC function is used, the NFC ECC CFGO0 and NFC ECC CFG1 should be 
set to configure the ECC parameters including: ECC. DECODE, 

ECC SP ENDIAN, ECC MODE, ECC NUM, ECC. SEC SIZE, 

ECC SEC POS and ECC INFO SIZE. In micro-code mode, the ECC 
automatically way cannot be used. Software should write ECC. ACTIVE EN to 
manually start the ECC function. 

After the INT NFC DONE interrupt is occurred, the reading is done. 

Start DMA 

Wait for the DMA DONE interrupt. 


Spreadtrum Communications, Inc., Confidential and Proprietary 248 of 1011 


This document contains information on a product under development. 
utha 


Onrandinim eananian tha vinkt ta nahanna ar innen thia neadi in 4 nntinn 


EAR SPREADTRUM SC8810 Design Specification 


ECC used? 


Copy Buffers 


ECC DONE? 


JY 


Copy Buffers 


DMA Micro Code DMA Micro Code 
Prgraming Reading 


Figure 5.3-8 NFC DMA Micro Code 


5.4 DMA Controller 


5.4.1 Overview 


The Direct Memory Access (DMA) controller is used to accelerate data transfer between 
different peripherals and memories without processor core’s intervention. 32-channel 
AHB-based DMA controller improves data transfer efficiency. 


This controller can also support several work modes. The DMA controller support a 2-D 
transfer which means a total transfer is divided into several blocks and each request only 
responded with one block transfer. 


5.4.2 Features 


| 32 channels. Each channel can be enabled and configured independently 


| 4-level priority. Priority can be configured independently for each channel. The 
channels with the same priority are selected with robin-round algorithm 


| Configurable block wait time 
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| 28 channels are used by hardware, and the other 4 channels can be used dedicatedly 
as software request 


| Each channel can be configured as whole transfer executed after one request or one 
block executed after one request 


Each channel can be configured in normal mode 

Each channel can be configured in linked list mode 

Each channel can be configured in infinite burst mode 

The transfer support both byte (8 bit), half-word (16 bit) and word (32 bit). If in word 
format, a user can re-arrange the byte sequence beyond a word to adapt for different 
system requirement 

| Each channel can be programmed to allocate a channel user identity (UID), which 
can be used to calculate this user's "channel control register" base-address. 


5.4.3 Function Description 


5.4.3.1 


5.4.3.2 


V.0.1 


The Direct Memory Access (DMA) is essential part of both DSP platform and ARM 
processor platform, and in both platform it is used to accelerate data transfer between 
the different peripherals and memories, without any DSP/ARM core intervention. 


DMA transfer is carried out in either an untouched data format or in a restructured data 
format, depending on the requirements of the particular applications. 


DMA controller has two masters, one is dedicated for read operation and the other is 
dedicated for write, supporting reading and writing data simultaneously on differently 
layers. 


DMA Channel Description 


The DMA controller supports 32 logic channels and each channel can be enabled and 
configured independently. 


For hardware-request, the sources are from different clock domains, the 
synchronization logic for requests and acknowledges are implemented in the DMA 
controller. 


DMA Work Modes 


The DMA contains 32 independent programmable logic channels that support 32 
different applications at the same time. Besides, for each channel, it can work in 
normal mode, linked list mode or soft list mode according to the applications. 


“Normal Mode". In Normal mode, the channel will be initialized, configured and 
enabled by software. After receiving request from hardware or software, DMA begin to 
transfer a block, or the total data according to the configuration information. 


"Linked List Mode". In Linked List mode, the channel will be initialized and enabled by 
software. While in the selected channel, nothing but an address pointer is valid. Base 
on the linked list pointer, DMA can load the channel configuratoin information by itself, 
and begin to transfer according to the newly loaded configuration. If the newly loaded 
configuration information has the "LLEnd" bit active, then this means that it is the last 
node of the linked list. And if "LLEnd" is set active, the bit “DMAChnLLPtr’ is invalid. 


"Soft List Mode". In Soft List mode, the channel will be initialized and enable by 
software. Besides, software also needs to maintain a list out side of DMA. Each node 
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5.4.3.3 


5.4.3.4 


5.4.3.5 


V.0.1 


of the list contains 8-word full channel configuration information. Software will let DMA 
know the list base address and the list size and how many nodes are there in the list. 
DMA will automatically load the channel configuration information as long as the list 
counter is nonzero. 


Two-Dimensional Transfer 


A 2-Dimension transfer divides a whole transfer length into several transfer blocks. 
One block will be transferred after one request. The transfer block also composed of 
several elements. An “element” is an atomic unit of a burst transfer, which can be byte, 
half-word or word. A user can place a gap between the boundary of elements or 
blocks, which means an address leap is supported during burst transfer. 


Channel Arbitration 


The DMA controller provides configurable 4-level priority for each channel in register 
DMA PRIORITYO or DMA PRIORITY1, and each channel can be configured 
independently in one of the four priority levels. 


The channel with higher priority is always granted more early than the channel with 
lower priority -3 » 2» 1 » O. 


The channels with the same priority are granted by robin-round rule. 


DMA Interrupt Description 


For each channel, there are two interrupt sources: the whole transfer completed 
interrupt and one burst completed interrupt. Each interrupt source can be enabled or 
disabled. The masked and raw interrupt status can be read and cleared through AHB. 


For linked list mode, the whole transfer completed interrupt indicates all linked list 
nodes are completed. 


5.4.4 DMA Logic Request Channels 


There are totally 32 logic request channels in arm side, 16 logic request channels in 
dsp side. Once a channel is allocated with a UID, then the base-address of "channel 
control register" can be calculated as follows (n is channel number). 


0x2010 0400 + 0x0020*n, 
Table 5-2 DMA logci request channels 


on} AJOJN 


UART2 TX UART2 TX request 
UART2 RX UART2 RX request 


ISO TX ISO TX request 
ISO RX IISO RX request 


EPT_RX EPT RX request 


o 


CO; s 


co 
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SIMO RX SIM 0 RX request 
ENCENLMNNNE I — E. 


SPI1 RX SPI1 RX request 
IIS1 TX IIS1 TX request 
IIS1 RX IIS1 RX request 
NFC TX NFC TX request 
NFC RX NFC RX request 


DRM RAW DRM raw request 
DRM CPT DRM cpt request 


Note: 


The UID is fixed by AISC, while the Channel User is configurable; Each UID can be 
configured to complete anyone of the 32 Channel User’s function. 


5.4.5 Control Registers 


5.4.5.1 Memory map 
ARM base address: 0x2010 0000 


Es tset Register Name Register Description 


0x0000 DMA_BLK_WAIT Block Wait time register 


0x0004 DMA_CHN_EN_STATUS Channel enable register 


Link List Mode enable 
0x0008 DMA_LINK_LIST_EN 
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0x000C | DMA SOFT LIST EN 2 ia 
register 


0x0010 DMA SOFT LIST SIZE Soft List size register 


0x0014 | DMA SOFT LIST. CMD Soft list command 
register 

0x0018 | DMA SOFT LIST. STATUS Soft list mode status 
register 

0x001C | DMA SOFT LIST. BADDR Base address register 
of soft list mode 

0x0020 | DMA PRI CFGO Channel Priority 
register 

0x0024 | DMA PRI CFG1 Channel Priority 
register 


0x0030 | DMA_INT_MASK_STATUS DMA Masked interrupt 
status register 

0x0034 | DMA_INT_RAW_STATUS DMA Raw interrupt 
status register 


0x0040 | DMA_LLIST_ DONE. INT EN Interrupt enable register 
of Link list done. 

0x0044 | DMA BLOCK DONE INT EN Interrupt enable register 
of Burst done 

0x0048 | DMA TRANS. DONE INT EN Interrupt enable register 
of Transaction done 


0x0050 | DMA LLIST DONE. INT MASK srATUs | Masked status of Link 
list done interrupt. 


Masked status of block 
0x0054 DMA_BLOCK_DONE_INT_MASK_STATUS done interrupt. 


Masked status of 
0x0058 DMA_TRANS_DONE_INT_MASK_STATUS Transaction done 
interrupt 


0x0060 | DMA LLIST DONE INT RAW sTATUS | Raw status of Link List 
done interrupt. 
Raw status of BLock 
0x0064 | DMA BLOCK DONE INT RAW STATUS | (oN interrupt. 


Raw status of 
0x0068 DMA TRANS DONE INT RAW STATUS | Transaction done 
interrupt. 
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bs tset Register Name Register Description 


Clear interrupt of Link 

List done 

0x0074 | DMA BURST DONE INT. CLR pe NET of Burst 

0x0078 | DMA TRANS DONE INT CLR Clear interrupt of 
Transaction done. 


0x0080 DMA SOFT REQ Soft channel request 
0x0084 | DMA STATUS DMA Status 


0x0070 | DMA LLIST DONE 


0x0088 | DMA REQ , PEND 


INT CLR 


0x008C | Reserved. 


0x0090 | DMA WRAP START ADDR 


Pending request status. 


Start address of WRAP 
mode. 


0x0094 | DMA WRAP END ADDR 


0x0098 | DMA CHN UID CFGO 


End address of WRAP 
mode. 


0x009C | DMA CHN UID CFG1 


User ID of channels 
User ID of channels 


0x00A0 | DMA CHN UID CFG2 User ID of channels 


0x00B4 Reserved. 


0x00B8 Reserved. 


0x00C8- 
0x0400 


Reserved. 


V.0.1 


0x00C0 | DMA CHN EN SET User ID of channels 
0x00C4 | DMA CHN EN CLR User ID of channels 


0x0400 | CHNO CFG Channel 0 configure 
register 


0x0404 CHNO TOTAL LEN Channel 0 total length 


0x0408 | CHNO SRC ADDR Channel 0 Source 
Address 

0x040C | CHNO DEST ADDR Channel 0 Destination 
Address 

0x0410 | CHNO LLIST PTR Channel 0 Link list 
pointer address 
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Register Name Register Description 
0x0414 | CHNO. ELEM POSTM Channel) element 
post-modification 
0x0418 | CHNO SRC. BLOCK POSTM Cannel O Source.. 
Block post-modification 
0x041C | CHNO_DEST_BLOCK_POSTM Cuannelo Destination 
Block post-modification 


0x0420- | Channel 1 configure register, definition as 
0x043C | channel 0. 


0x0440- | Channel 2 configure register, definition as 
0x045C | channel 0. 


0x0460- | Channel 3 configure register, definition as 
0x047C | channel 0. 


0x0480- | Channel 4 configure register, definition as 
0x049C | channel 0. 


0x0480- | Channel 4 configure register, definition as 
Ox049C | channel 0. 


0x04A0- | Channel 5 configure register, definition as 
0x04BC | channel 0. 


0x04C0- | Channel 6 configure register, definition as 
OxO4DC | channel 0. 


Ox04E0- | Channel 7 configures register, definition as 
OxO4FC | channel 0. 


0x0500- | Channel 8 configure register, definition as 
0x051C | channel 0. 


0x0520- | Channel 9 configure register, definition as 
0x053C | channel 0. 


0x0540- | Channel 10 configure register, definition as 
0x055C | channel 0. 


0x0560- | Channel 11 configure register, definition as 
0x057C | channel 0. 


0x0580- | Channel 12 configure register, definition as 
0x059C | channel 0. 


0x05A0- | Channel 13 configure register, definition as 
OxOBBC | channel 0. 


0x05C0- | Channel 14 configure register, definition as 
Ox05DC | channel 0. 


Ox05E0- | Channel 15 configure register, definition as 
OxOBFC | channel 0. 


0x0600- | Channel 16 configure register, definition as 
0x061C | channel 0. 


0x0620- | Channel 17 configure register, definition as 
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d Register Name 


| 0x063C | channel O. — ^  —; 


oe 
0x065C 
0x0660- 
0x067C 
0x0680- 
0x069C 
0x06A0- 
0x06BC 
0x06CO- 
0x06DC 
0x06E0- 
Ox06FC 


0x0700- 
0x071C 


channel 0. 


Channel 18 configure register, definition as 
channel 0. 


Channel 19 configure register, definition as 
channel 0. 


Channel 20 configure register, definition as 
channel 0. 


Channel 21 configure register, definition as 
channel 0. 


Channel 22 configure register, definition as 
channel 0. 


Channel 23 configure register, definition as 
channel 0. 


Channel 24 configure register, definition as 
channel 0. 


SC8810 Design Specification 


Register Description 


0x0720- 
0x073C 
0x0740- 
0x075C 
0x0760- 
0x077C 
0x0780- 
0x079C 
0x07A0- 
0x07BC 


Channel 25 configure register, definition as 
channel 0. 


Channel 26 configure register, definition as 
channel 0. 


Channel 27 configure register, definition as 
channel 0. 


Channel 28 configure register, definition as 
channel 0. 


Channel 29 configure register, definition as 
channel 0. 


0x07C0- 
0x07DC 


0x07E0- 
0x07FC 


5.4.5.2 


Channel 30 configure register, definition as 
channel 0. 


Channel 31 configure register, definition as 
channel 0. 


Register Descriptions 


5.4.5.2.1 DMA BLK WAIT 


Description: 


V.0.1 


Cebu iA reni tha vinkt ta Alem ne Al 


Block Wait time register 
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KNEREIEREREIEIEJEIEIEJEREIERE REZK 
Dume| ORR 


SOFT BLOCK WAIT 


HARD BLOCK WAIT 


R/W 


Na Type | Reset | Description 
Value 
SOFT BLOCK WAIT | [31:16] | R/W | 16’hO | The software channel waiting time between the 
data transfer burst. The unit is HCLK cycle. 
[Is [Ro vro [mene CS 
PAUSE REQ is) — |RW |] tho | Active high, Request to pause DMA; 


HARD BLOCK WAIT | [7:0] R/W | 8'hO The hardware channel waiting time between the 
data transfer burst. The unit is HCLK cycle 


5.4.5.2.2 DMA CHN EN STATUS 
Description: Channels enable status register 


0x0004 Channel enable status register (reset 0xX0000 0000) DMA CHN_EN ate 


ra [a= |= [= Ts [eee [ae eee 
COIT Wu ome | 


CHN EN STATUS 


Na Type | Reset | Description 
Value 


CHN. EN STATUS | [31:0] RO | 32'h0 | Status of Channel Enable, Active high 


5.4.5.2.3 DMA LINK LIST EN 
Description: Link List Mode enable register 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 257 of 1011 


This document contains information on a product under development. 


Cen im eanncian tha vinkt ta Al emma av dianantiniia thin nendiat ciii d antian 


EAR SPREADTRUM SC8810 Design Specification 


KCNEREIEREREREREJEIEJEJEREIERE EAE 
Dume| |. MAR 


LINK LIST EN 


LINK LIST EN 


R/W 


atd Type | Reset | Description 
Value 


LINK_LIST_EN | [31:0] 32'h0 | Channel Link List Mode Enable, Active high 


5.4.5.2.4 DMA SOFT LIST EN 
Description: Soft List Mode enable register 


KHEREIEIEIESEIEJEIEJESEREIEIE ERES 
Dme| |. 0000 CERES 


SOFT LIST EN 


SOFT LIST EN 


L3 
LIERERERENEREREN 


AU SERERERERERERERERERER 
Value 


SOFT LIST. EN | [31:0] 32h0 | Channel Soft List Mode Enable, Active high 


5.4.5.2.5 DMA SOFT LIST SIZE 
Description: Soft List size register 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 258 of 1011 


Cen iA remind A vinkt ta Al emma av Alnnantinuan thin neradiint iii db antian 


EAR SPREADTRUM SC8810 Design Specification 


0x0010 Soft List size register (reset 0x0000_0000) a a 


SOFT_LIST_SIZE 


Type | Reset | Description 
Value 


i esr 


SOFT_LIST_SIZE | [15:0] R/W 16'h0 | The size of the request list. When the DMA reaches 
the end of list, it starts from the beginning again. 
For example, if SOFT LIST SIZE is equal to 5, then 
SW can set maximum (N) 5 requests to DMA. And if 
SOFT LIST EN is active, this value can't be zero. 


5.4.5.2.6 DMA SOFT LIST CMD 
Description: Soft list command register 


0x0014 Soft list command register (reset 0x0000 0000) DMA SOFT, LIST, | E 


ECHEREIEIJEIEZESEIESEIEIEREIEREERE 


Reserved 


SS Se aa 
Peset (EI a OO 
es ETE coc N E SE 


SOFT_LIST_CNT_INCR 


(0) 


Type | Reset | Description 
Value 


Se a aoao 


SOFT_LIST_CNT_INCR | [15:0] | WO | 16'hO | Soft List Counter Increase, Write Only. 
It counts the number of pending SW request in 
the list. Every time the SW adds new requests to 
the list, SW must increase the counter by writing 
to this register. 
And when DMA completes one request, DMA 
decrease the counter. 
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Note: Since the Soft List Counter is 16 bits, 
the SW must ensure that overflow can't 


happen. 


5.4.5.2.7 DMA SOFT LIST STATUS 
Description: Soft list mode status register 


DMA SOFT LIST ST 
ATUS 


[Ge [eas deepest qe ges pgs py qs 
C 


SOFT_LIST_REQ_PTR 


0x0018 Soft list mode status register (reset 0x0000_0000) 


ee et a FORI 
Rest | oo [io | o|o | ojo} oo] o | o | o | py © | 
eA Te FEA Te EA 


Name SOFT_LIST_CNT 


Type 


om as NI Type | Reset | Description 
Value 


usd LIST REQ PTR | [31:16] 16'h0 | Indicating which request DMA is going to serving. 
And corresponding SoftListSize, SW can know 
the situation of the request list and replace new 
requests to the old ones. 
This method can make SW and DMA 
synchronized. 


SOFT LIST. CNT [15:0] 16'h0 Counter value, maximum number of pending 
request is on 
Note: When in n Soft List Mode, no request and 
acknowledge will occur, the condition 
(SOFT LIST ONT != 0} means request and SW 
regards the condition (SOFT LIST ONT = 0} as 
acknowledge. 
In this case, SW can only focus on the request list 
and don't care when these requests are 
completed. 


5.4.5.2.8 DMA SOFT LIST BADDR 
Description: Base address register of soft list mode 
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0x001C Base address register of soft list mode (reset 0x0000 0000) pet oe 


(ER FRI HER RES REI RR T UR RR REG 4889 T8890 [RS OR INI ME 


SOFT LIST BASE ADDR 
Type 


ee ee RN 
[Reset | o | o | o j o j ofofo}ofofo}o toto} otete | 
mE O - 
Value 
SOFT LIST BASE ADDR | [31:0] | R/W | S32'h0 | Pointing the beginning address of Soft List 
Request. 
The lowest 2 bits must be "00", and can't be 
changed. 


5.4.5.2.9 DMA PRI CFGO 
Description: Channel Priority register 


Channel Priority register (reset 0x0000 0000) 
Se GAIA KR eod LOU eee 
Dime Tomson [omen f oman mem cm omen | orem pem 


Type R/W R/W RW R/W RW RW R/W 


Reset 0 0 0 


ICBLIEIEJEJESEIEREREAESERERERESENES 
| Name | CHN7 PRI CHNS5 PRI CHN4 PRI CHN3 PRI CHN1 PRI CHNO PRI 


ble Type |Reset | Description 
Value 
CHN15 PRI | [31:30] Channel 15 Priority 
CHN14 PRI | [29:28] Channel 14 Priority 
CHNi3 PRI  |[27:26] Channel 13 Priority 
CHN12 PRI | [25:24] Channel 12 Priority 
CHN11 PRI | [23:22] Channel 11 Priority 
CHN10 PRI | [21:20] Channel 10 Priority 
CHN19 PRI  |[19:18] Channel 9 Priority 
CHN8 PRI [17:16] Channel 8 Priority 
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[ome m [ss mw [mo forama — — — — 


CHN2 PRI [5:4] Channel 2 Priority 
CHN1. PRI [3:2] Channel 1 Priority 


CHNO PRI [1:0] R/W 2'h0 Channel 0 Priority, 
2'b00 means lowest priority, and 2’b11 means 
highest priority. 


5.4.5.2.10 DMA PRI CFG1 
Description: Channel Priority register 


0x0024 Channel Priority register (reset 0x0000 0000) DMA PRI CFG1 


[BE e ee apes penus e e 
CHNS1 PRI CHNS30 PRI CHN?29 PRI CHN28 PRI CHN27_ PRI CHN26_PRI CHN25_PRI CHN24_ PRI 
Jae RENE ee Se) oe eee 
| Name | CHN23_PRI CHN22_PRI CHN21_PRI CHN20_ PRI CHN19_ PRI CHN18_PRI CHN17_PRI CHN16_PRI 
/W 


ele Type | Reset | Description 
Value 

CHN31 PRI | [31:30] Channel 31 priority 
CHN30 PRI | [29:28] Channel 30 priority 
CHN29 PRI  |[27:26] Channel 29 Priority 
CHN28 PRI  |[25:24] Channel 28 Priority 
CHN27 PRI | [23:22] Channel 27 Priority 
CHN26 PRI  |[21:20] Channel 26 Priority 
CHN25 PRI | [19:18] Channel 25 Priority 
CHN24 PRI | [17:16] Channel 24 Priority 
CHN23 PRI | [15:14] Channel 23 priority 
CHN22 PRI  |[13:12] Channel 22 priority 

[11:10] Channel 21 Priority 
CHN19 PRI | [7:6] R/W Channel 19 Priority 
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CHN18 PRI | [5:4] Channel 18 Priority 
CHN17 PRI | [3:2] Channel 17 Priority 


CHN16 PRI | [1:0] Channel 16 Priority 


5.4.5.2.11 DMA INT MASK STATUS 
Description: DMA Masked interrupt status register 


0x0030 DMA Masked interrupt status register (reset 0x0000 0000) DMA_INT MAS TA 


er |31 | 30 | 20 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 24 | 20 | 19 | ie IA 16 | 
CONE (Hg 


INT MASK STATUS 


INT MASK STATUS 


Na Type | Reset | Description 
Value 


INT_MASK_STATUS | [31:0] 32'h0 | Channel31 to channelO interrupt mask status. 
Int mask status = Trans done int mask stauts | 
Burst done int mask status | 
LList done int mask status ; 


5.4.5.2.12 DMA INT RAW STATUS 
Description: DMA Raw interrupt status register 


0x0034 DMA Raw interrupt status register (reset 0x0000 0000) NERA 


[ERES Egg]. Wee. eere Pe spese ego e s ET 
m RA o o o 


INT_RAW_STATUS 


d-Na Type | Reset | Description 
Value 
INT RAW STATUS | [31:0] 32'h0 | Channel31 to channelO interrupt raw status. 
Int mask status = Trans done int raw. stauts | 
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Burst done int raw status | 


LList done int raw status ; 


5.4.5.2.13 DMA LLIST DONE INT EN 


Description: Interrupt enable register of Link list done 


0x0040 Interrupt enable register of Link list done (reset DMA LLIST DONE | 
0x0000 0000) NT EN 


| ek [sr 30 | 20 | 20 | 27 | 26 | 25 | 2e | 29 | 22 | 20 | 20 19] 10 | 174mio" 
|mm| — ee w 


LLIST. DONE INT. EN 


LLIST. DONE INT. EN 


L3 
L-IENKBESENEN 


Na Type | Reset | Description 
Value 
LLIST_DONE_INT_EN | [31:0] d adi Channel31 to channel all link list done interrupt 
enable. 


5.4.5.2.14 DMA BLOCK DONE INT EN 
Description: Interrupt enable register of block done 


0x0044 Interrupt enable register of block done (reset 0x0000 0000) MAE D E 


KAAF T Aaa 
Name | A DR Oe 


BLOCK_DONE_INT_EN 


BLOCK_DONE_INT_EN 


R/W 


d-Nan Type | Reset | Description 
Value 
BLOCK DONE INT. EN | [31:0] 32'h0 | Channel31 to channelO one burst done interrupt 
enable. 


5.4.5.2.15 DMA TRANS DONE INT EN 
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Description: Interrupt enable register of transaction done 


0x0048 Interrupt enable register of transaction done (reset DMA TRANS DONE I 
0x0000 0000) NT EN 


Bea ee eee REP EE ER UR 
posp o TRABRONENEEN 0000 


TRANS DONE INT EN 


d-Nam Type | Reset | Description 
Value 
TRANS DONE INT EN |[31:0] | R/W | 32’h0 | Channel31 to channelO transaction or one node 
in link list mode done interrupt enable. 


5.4.5.2.16 DMA LLIST DONE INT MASK STATUS 
Description: Masked status of Link list done interrupt 


0x0050 Masked status of Link list done interrupt (reset DMA LLIST DONE | 
0x0000 0000) NT MASK STATUS 


SER EEE ae E EINER SM EI E REM NM RN 


LLIST. DONE. INT. MASK STATUS 


RECS CERE CAF dps a ee 
[wme| — « E No MST DONE INT MASK STATUS 000000000 | 


LLIST DONE INT MASK STATUS 


Preset | > [or] 


etd Type | Reset | Description 
Value 
CNE- [31:0] Sem Channel31 to channeloO link list done interrupt mask 
MASK STATUS SIUS: 


5.4.5.2.17 DMA BLOCK DONE INT MASK STATUS 
Description: Masked status of block done interrupt 
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0x0054 Masked status of block done interrupt (reset 0x0000 0000) per A 


BLOCK DONE INT MASK STATUS 


(ERES FRI HER ES RE OR TET GU RB a OR INI E 
Po BARONE NEMAKSIAMS 0 


Type 


ate Type | Reset | Description 
Value 


BLOCK DONE . Channel31 to channelO one block done interrupt 
INT mask status. 


MASK STATUS block done int mask status = 
block done int raw. status & 
block done int en 


block done interrupt is import in infinite mode, sine 
total length of transaction is unknown, and a burst 
will be executed after every DMA request. 


DMA will not clear any interrupt status by itself. 


5.4.5.2.18 DMA TRANS DONE INT MASK STATUS 
Description: Masked status of transaction done interrupt 


0x0058 Masked status of transaction done interrupt (reset DMA TRANS DONE I 
0x0000 0000) NT MASK STATUS 


er [5:20 22, 28 | 272 | 25 | 2e | 29 | z2 | 20 | 20 | 19 v8 | 17 | 16 | 
Name o NN, NW meer wowecenme S | 


TRANS DONE INT. MASK STATUS 


TRANS DONE INT. MASK STATUS 


Mie | o | oj ooo p opojoja[op o, ojo 
~~ p pepe 
Value 


TRANS DONE INT [91:0] 32'h0 | Channel31 to channelO one transaction or a 
MASK STATUS node of link list done interrupt mask status. 
Trans done int mask status = 
Trans done int raw status & 
Trans done int en 
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5.4.5.2.19 DMA LLIST DONE INT RAW STATUS 
Description: RAW status of Link list done interrupt 


DMA LLIST DONE | 
NT RAW STATUS 


[eats [oy EE es ee eee eee 


LLIST DONE INT RAW STATUS 


0x0060 RAW status of Link list done interrupt (reset 0x0000 0000) 


LLIST DONE INT RAW STATUS 
me| 0 0 0 0 9 à £ NW . 


Nan Type | Reset | Description 
Value 
LLIST DONE INT [31:0] 32'h0 | Channel31 to channel all link list done interrupt 
RAW _STATUS raw status. 


5.4.5.2.20 DMA_BLOCK_DONE_INT_RAW_STATUS 
Description: RAW status of block done interrupt 


0x0064 RAW status of block done interrupt (reset Ox0000 0000) i SUIS 


BEES ES RES eer EN EON 8 S RR ES RES RPM 
[|wme| — 5 5 — eee 


BLOCK DONE INT RAW STATUS 
mme om T] 
L'IENKENSNEKNENKRENENERKNENENKNKEEN 
IKCNEJEGEGESEREGERENESKRENENENENENKE 


Name BLOCK DONE INT RAW STATUS 


Type 


d-Nan Type | Reset | Description 
Value 
BLOCK DONE INT . [91:0] 32'h0 | Channel31 to channelO one block done interrupt 
RAW STATUS RAW status. 


5.4.5.2.24 DMA TRANS DONE INT RAW STATUS 
Description: RAW status of Transaction done interrupt 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 267 of 1011 


This document contains information on a product under development. 


Cen iA eanncian tha vinkt ta Al emma av dianantiniia thin neradiint iki d antian 


EAR SPREADTRUM SC8810 Design Specification 


0x0068 RAW status of Transaction done interrupt (reset DMA TRANS DONE I! 
0x0000 0000) NT RAW STATUS 


(ERES FRI HER RESO 590 808 TET GO SR ERE GST GER IRIS OR INE 
|o TRANS DONE NDLRAN SIS 00000 


TRANS DONE INT RAW STATUS 


Type 


d-Name Type | Reset | Description 
Value 
TRANS DONE INT RAW | [31:0] 32'h0 | Channel31 to channelO one transaction or a 
- STATUS node of link list done interrupt RAW status. 


5.4.5.2.22 DMA LLIST DONE INT CLR 
Description: Clear interrupt of Link List done 


0x0070 Clear interrupt of Link List done (reset 0x0000_0000) eee CIR 


| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
| Name | LLIST_DONE_INT_CLR 


Type 


LINRERERERENENRZERERERERERRRERERNEE 
KCHESERERESEREREREREARRERERERERENKE 


LLIST. DONE. INT. CLR 


ret DP PRP PPP PPP PPP 


d-Nan Type | Reset | Description 
Value 
LLIST DONE INT. CLR | [81:0] 32'h0 | Channel31 to channelO all link list done interrupt 
Clear. 


5.4.5.2.23 DMA BLOCK DONE INT CLR 
Description: Clear interrupt of Block done 
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0x0074 Clear interrupt of Block done (reset 0x0000 0000) C PEE CIE 


(Eres Ft HER RES RT ERR T RT RS GR E REOR INT MG 
Do MOXPOM NEAR - 


BLOCK DONE. INT CLR 


Type WO 


d-Nam Type | Reset | Description 
Value 
BLOCK DONE INT CLR | [81:0] 32'h0 | Channel31 to channelO Block Done interrupt 
Clear. 


5.4.5.2.24 DMA TRANS DONE INT CLR 
Description: Clear interrupt of Transaction done 


0x0078 Clear interrupt of Transaction done (reset 0x0000 0000) BMA TRANS I CIR 


er |31 | 30 | ze | 20 | 27 | 26 | 25 | 2iSwasó| 22 | 21 | 20 9 v8 | 17 | 16 | 
Name | — 85 0500 fNpoemwon 0| 


TRANS DONE INT CLR 


Type 


LINRERERERENENRZERERERERERERERERNEE 
IKCHESESERESEREREREREARRERERERERENKE 
frame SOONER 


TRANS DONE INT CLR 


LIEBERERESERERERERERERERERREREREREE 


d-Nam Type | Reset | Description 
Value 
TRANS DONE INT CLR | [31:0] | WO | 32’hO | Channel31 to channelO transaction or a node of 
link list done interrupt clear. 


5.4.5.2.25 DMA SOFT REQ 
Description: Soft channel request 
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KNEREIEREIESEREJEIEJETEREIERE REAK 
De T 


SOFT REQ 


SOFT REQ 


Type | Reset | Description 
Value 
liinc REQ [31:0] | WO |32'hO | Active high, Channel31 to channelO software 
request. In software request mode, this signal 
starts the transfer. 


5.4.5.2.26 DMA STATUS 
Description: DMA Status 


0x0084 DMA Status (Reset to 0x0000 E000) DMA STATUS 


d-Na R/W | Reset | Description 
Value 


DMA BUSY i 1’b1: DMA is busy. 


1’b0: Main FSM is in IDLE state, and no request 
pending 


DMA_PAUSE [30] Tho 1'b1: DMA in pause state 
1'b0: DMA is not in Pause Status 
[ — feam [wm 


HREADY. DMAS [15] [RO [tht | DMA AHB slave side HREADY signal 
HREADY. DMAW [14] [RO | tht | DMA AHB destination master side HREADY signal 
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HREADY. DMAR [13] [RO | fh | DMA AHB source master side HREADY signal 
MFSM STATUS [12:8] [RO |5'0 | DMA AHB main FSM current state 


SFSM STATUS [7:4] [RO | 4'n0 | DMA AHB source FSM current state 
DFSM STATUS [3:0] [RO | 4'n0 | DMA AHB destination FSM current state 


5.4.5.2.27 DMA REQ PEND 
Description: Pending request status. 


KNERESEREIESEIEJEJEJEJEREIJEE EAE 
De| |. 000 MARC T 


REQ PEND 


Na R/W | Reset | Description 
Value 


REQ PEND [3:0] | RO |0 | DMA pending request. 


5.4.5.2.28 DMA_WRAP_START_ADDR 
Description: Start address of WRAP mode 


0x0090 Start address of WRAP mode (reset 0x0000_0000) wid EA S 


KCNEREICIEIECAEREIEEREJEREREIE EAE 


d-Nan Type | Reset | Description 
Value 
— 6D [re |wewd — — 
WRAP START ADDR | [27:0] 28'h0 | DMA Start Address in wrap mode 
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5.4.5.2.29 DMA WRAP END ADDR 
Description: End address of WRAP mode 


DMA WRAP END . e 


0x0094 End address of WRAP mode (reset 0x0000 0000) 


KREREJEJEJE2EJEJEJESEJEREJEJEIEAES 
C 
COES 
CEKA AEE (A 
C UMMemeke 


WRAP_END_ADDR 


ret e e e e e e e e e E e e ae Ee ee 


d-Nan Type | Reset | Description 
Value 
~ pam [ee [Rem — 
WRAP. END ADDR [27:0] 28'h0 | DMA End Address in wrap mode 


5.4.5.2.30 DMA CHN UID CFGO 
Description: User ID of channels 


IKCNEREIEIESESESEIESEREIEREIEIKE EAE 


Reserved CHNS3 UID Reserved CHN2 UID 


Type |Reset | Description 
Value 


CHNS3 UID s 24] R/W 5’hO Beene Eom 3 User ID number; Each DMA user, that 
may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 


[mm [Ro [se mew. ———— — —— 
[eem [m sm meme. ———— — — — — — 
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[ es m [we mem —— —  — — —] 


5.4.5.2.31 DMA CHN UID CFG1 
Description: User ID of channels 


m EE |e] e 


Reserved CHN7_UID Reserved CHN6_UID 


atd Type | Reset | Description 
Value 


| Hen |Ro Ee P ———— 5 8 — 8 


CHN7 UID [28:24] R/W 5’hO Channel 7 User ID number; Each DMA user, that 
may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 


[mem [wm [sm [eea — — — — — 
[eem mo [sw meme. O — — — — 
[es fo [me meme SSCS 


5.4.5.2.32 DMA CHN UID CFG2 
Description: User ID of channels 
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ICHEREIEIEIESEIEJEIEIETEREIERE REZK 


Reserved CHN11 UID Reserved CHN10 U 


R/W RO 


Type | Reset | Description 
Value 


te JM 


CHN11_UID [28:24] R/W 5’hO Channel 11 User ID number; Each DMA user, that 
may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 


[eem [m [me [Resones SSCS 
[es m [se meme SSCS 


5.4.5.2.33 DMA CHN UID CFG3 
Description: User ID of channels 


IKCHEREIEIEIESEIEJEIEIEJEREIEJEREZK 


Reserved CHN15 UID Reserved CHN14 UID 


Type RO RW RO R/W 
Reset 0 0 


Reserved CHN13_UID Reserved CHN12_UID 


ate Type | Reset | Description 
Value 
pistes [m [se mew — 
CHN15 UID [28:24] Channel 15 User ID number; Each DMA user, that 
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may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 
[ fem [Ro [sm [Reset —  — - 
CHN14 UID | [20:16] Channel 14 User ID number; 


p [mw [m [ee [meme ————  — — —] 
[p es m [m jme ^ — — — 


5.4.5.2.34 DMA CHN UID CFG4 
Description: User ID of channels 


0x00A8 User ID of channels (reset 0x0000 0000) DMA CHN UID CFG4 


Pe peur soper eqs pes] Eee e JE E e 


Reserved CHN19 UID Reserved CHN18 UID 


ate Type | Reset | Description 
Value 


| | tst:20] EN [ho [Reserved O S 


CHN19 UID [28:24] R/W 5’hO Channel 19 User ID number; Each DMA user, that 
may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 


rma [rotor 
CHN18_UID [20:16] Channel 18 User ID number; 

[qnem [mo [we |wwws ———— — — —] 
CHN17 UID | [12:8] Channel 17 User ID number; 

[es m [we mew — 
CHN16 UID | [4:0] Channel 16 User ID number; 


5.4.5.2.35 DMA CHN UID CFG5 
Description: User ID of channels 
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ICHEREIEIEIESEIEJEIEIEJEREIERE REZK 


Reserved CHN23 UID Reserved CHN22 U 


R/W RO 


Type | Reset | Description 
Value 


te uM 


CHN23_UID [28:24] R/W 5’hO Channel 23 User ID number; Each DMA user, that 
may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 


[mem [m me [Resenes — — — 
[es m [se mew SS 


5.4.5.2.36 DMA CHN UID CFG6 
Description: User ID of channels 


IKCHEREIEIEIESEIEIJEIEIEJEREIEJEREZK 


Reserved CHN27 UID Reserved CHN26 UID 


Type RO R/W RO R/W 
Reset 0 0 


Reserved CHN25_UID Reserved CHN24_UID 


ate Type | Reset | Description 
Value 
C m [mo [mew — S 
CHN27 UID [28:24] Channel 27 User ID number; Each DMA user, that 
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may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 
[ fem [Ro [wm [Reset — —  -  — -. 
CHN26 UID | [20:16] Channel 26 User ID number; 


p [mw [m me [memes SSCS 
[p es m [me jme ^ — — — — 


5.4.5.2.37 DMA CHN UID CFG7 
Description: User ID of channels 


0x00B4 User ID of channels (reset 0x0000_0000) DMA_CHN_UID_CFG7 


PE ESE a ees qe pes] ee e e e] 


Reserved CHN31 UID Reserved CHN30 UID 


ate Type | Reset | Description 
Value 


| tst:20] PRO, [ho [Reserved O S 


CHN31_UID [28:24] R/W 5’hO Channel 31 User ID number; Each DMA user, that 
may trigger DMA, has a unique ID number, and SW 
may assign a DMA channel to any one of them, no 
matter APB or AHB module; 


[ fea [Ro [Wm [Reset — y 
CHN30 UID [20:16] Channel 30 User ID number; 
Pfister [m [mo [meme —  ] 
CHN29 UID [12:8] Channel 29 User ID number; 
[| zs Ro [9 [Rem — | 
CHN28 UID | [4:0] Channel 28 User ID number; 


5.4.5.2.38 DMA CHN EN SET 
Description: Set Channels enable register 
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KCHEREIERERESEIEJE3EJEJEREIEE SEE 
Due| |. T T 


CHN EN SET 


CHN EN SET 


W 


[9) 


atd Type | Reset | Description 
Value 


CHN EN SET | [31:0] | WO | 32'ho Set Channel Enable, Active high 


5.4.5.2.39 DMA CHN EN CLR 
Description: Clear Channels enable register 


KHEREIEIEIESEIEJEIEJESEREIEIE ERES 
Dme| o ERINRRI 


CHN EN CLR 


CHN EN CLR 


L3 
LIEBERENENERENEN 


AU SERERERERERERERERERER 
mmm 
Value 


CHN EN CLR | [81:0] | WO |32h0 Clear Channel Enable, Active high 


5.4.5.2.40 CHNX CFG 
Description: Channel X configure register, X = 0, 1, 2 ....31 
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0x0400 + 0x20*X 


SWT MODE | SRC_DATA_ 


Channel X configure register (reset OXXXXX XXXX) 


DEST DATA 


SC8810 Design Specification 


CHNX CFG 


REQ MODE 


Type | Reset | Description 
Value 


— B 


Active high, Link list end flag means this is the last 
one of the link list. When LLEnd is active, LLPtr 
means nothing. 


[m mw]m ee — — — —] 


SWT MODE SEL [29:28] 


SRC DATA WIDTH | [27:26] Source data width. 00: byte. 01: half-word. 10: 
word. 


DEST DATA WIDTH | [25:24] 


REQ MODE SEL [23:22] 


V.0.1 


Spreaatrum Communications, Inc., Confidential and Proprietary 


DMA supports 4 kinds of Switch mode, they are: 
2'b00: Un-switch Mode; 


2'b01: Full Switch Mode, All the bytes within a 
word reversed; 


2'b10: Switch Mode 0, In a word, the two bytes 
within each half-word reversed, and the position of 
the tow Half-words keep un-touched. 


2'b11: Switch Mode 1, In a word, the two 
Half-words reversed, and the bytes within each 
Half-word keep un-touched. 


For example: if DMA receives a word "OxABCD', 
and the result of endian switch is showed below: 


2'b00: OXABCD => OxABCD 
2'b01: OXABCD => OxDCBA 
2'b10: OXABCD => OxBADC 
2'b11: OXABCD => OxCDAB 


Note: In any switch mode, Full switch, switch 
modeO or switch mode1, both the total length and 
block length MUST be WORD boundary, and if not, 
data may be lost in transfer. 


Destination data width. 00: byte. 01: half-word. 10: 
word. 

Channel request mode selection signals 

2'b00: Normal mode, one request for one block. 


2'b01: Transaction mode, one request for the total 
length of one transaction. 


2'b10: List mode, one request for the whole link 
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list. In soft List mode, DMA will execute transfer 
whenever the "counter" is unequal to zero; 

2'b11: Infinite mode, the total length of the current 
channel is unknown, while block length is 
configured fixed. So DMA will always transfer a 
fixed length block whenever a corresponding 

dma req is active. 

Note: 

1. In SoftList mode, “ReqModeSel” must be 
set to "2'b10", that is, one request for the 
whole list. 

In Infinite mode, NoAutoClose should be set; 


SRC WRAP EN Active high, Source Address Wrapping Enable 
DEST WRAP EN E Active high, Destination Address Wrapping Enable 


|. [mesj[mo |?» |Reew G W | 


NO AUTO CLOSE [17] R/W | 1’hx Channel No Auto-Close 
0: ChnEn is set by ARM and cleared automatically 
after transferring the whole link list in link list mode, 
or the whole transaction in normal mode. 
1: ChnEn is set and cleared only by ARM. 
Note: in Soft list mode, this register value will be 
ignored. 


[es [8o [ms [Rosen — — — — — — — 


BLOCK LENGTH [15:0] R/W | 16’hx | BlockLength 
The unit is BYTE. 
Note: burst_length should be on maxium value of 
src_data_width and dest_data_width boundary; 


5.4.5.2.41 CHNX TOTAL LEN 
Description: Channel X total length, X = 0, 1, 2 ....31 


0x0404 + 0x20*X Channel X total length (reset OxXXXX_XXXX) CHNX TOTAL LEN 


[CER a Eee eae REEL SEE IRE 
E p 


Reserved TOTAL LEN 


Type 


TOTAL LEN 


d-Na Type | Reset | Description 
a aaae 
TOTAL_LEN 2 Total transfers mowi sa 
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The unit is BYTE. 


Note: total length can be any value without 
concerning about Burst length. 


5.4.5.2.42 CHNX SRC ADDR 
Description: Channel X Source Address, X = 0, 1, 2 ....31 


Channel X Source Address (reset OXXXXX. XXXX) 
| Bit | 31 | 30 |29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Con 


SRC_ADDR 


Type | Reset | Description 
Value 


SRC_ADDR [31:0] 32'hx | Source address. = address. 


5.4.5.2.43 CHNX_DEST_ADDR 
Description: Channel X Destination Address, X = 0, 1,2 ....31 


0x040C + 0x20*X Channel X Source Address (reset OXXXXX XXXX) CHNX DEST ADDR 


DEST ADDR 


td Nan Type | Reset | Description 
Value 


DEST ADDR [31:0] Destination address. 


5.4.5.2.44 CHNX LLIST PTR 
Description: Channel X Link list pointer address, X = 0, 1, 2 ....31 
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0x0410 + 0x20*X Channel X Link list pointer address (reset OXXXXX XXXX) CHNX LLIST PTR 


RES EGER ON ERREUR n 58 0 E S UT DER IRR ERR RU IN 
m 


LLIST PTR 


Name LLIST PTR 


Type 


Type | Reset | Description 
Value 


inam PTR [91:0] | R/W | 32'hx | Link list pointer to the next node address. 
MUST be on 8-word boundary. 
So when writing, bit [4:0] is omitted; When 
reading, bit [4:0] is O. 
If LLEnd is set, indicating the current transaction 
is last one of the list, LLPtr is unused. 


5.4.5.2.45 CHNX ELEM POSTM 
Description: Channel X Element post-modification, X = 0, 1, 2 ....31 


0x0414 + 0x20*X Channel X Element post-modification (reset OxXXXX_XXXX) | CHNX ELEM POSTM 


[xen pea egre] cn aes eres] ee 
O a | 


SRC_ELEM_POSTM 


m [e jaje a e ee 
Pane | ers OSOS 


Type | Reset | Description 
Value 


iro ELEM POSTM [31:16] | R/W | 16’hx | Sets the post-modification value of the source's 
current address during a block transfer. The 
value is in 2s complement format, which means 
that both positive and negative values are 
supported. The post-modification value is 
summed with the source current address 
following an element Read transfer. 
Note: 
The value must be set to an integer multiple of 
the Source data width, setting it to a different 
value may yield unexpected behaviors. 
When DMA source master working in BURST, 
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this register "src elem postm" is automatically 
set to “don’t care", and DMA will manage 
HADDRdmar according to src data width; 


DEST ELEM POSTM [15:0] | R/W | 16’hx | Sets the post-modification value of the 
destination's current address during a block 
transfer. The value is in 2's complement format, 
which means that both positive and negative 
values are supported. The post-modification 
value is summed with the destination current 
address following an element Write transfer. 
Note: 

The value must be set to an integer multiple of 
the Destination data width; setting it to a different 
value may yield unexpected behavior. 

When DMA destination master working in 
BURST, this register "dest elem postm" is 
automatically set to “don’t care", and DMA will 
manage HADDRdmaw according to 

src data width; 


5.4.5.2.46 CHNX SRC BLOCK POSTM 
Description: Channel X Source Block post-modification, X 2 0, 1, 2 ....31 


" Channel X Source Block post-modification (reset CHNX SRC BLOCK . 
0x0418 + OX20'X — | gy XXX. XXXX) POSTM 


ERE ES ES ES ES ESSE ES ER ee 


Res 
erve | SRC BURST MODE Reserved SRC BLOCK POSTM 
d 


SRC BLOCK POSTM 


Na Type | Reset | Description 
Value 


C o e o [m ee 


SRC BURST MODE | [30:28] | R/W | 3'hx 000 - Single Transfer; NSEQ for each transfer; 
001 — INCR for unspecified length 
011 — INCR4; 
101 — INCR8; 
111 — INCR16; 
No wrap burst is supported. 


[ — i eao [mw Rem — 
SRC BLOCK POSTM | [25:0] R/W |26'hx | Sets the post-modification value of the source's 
current address, between the Read transfer of the 
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last element in a source block to the first element 
of the next block during a cluster transfer. The 
value is in 2's complement, which means that both 
positive and negative values are supported. The 
post-modification value is summed with the source 


current address following a block Read transfer. 
Note: The value must be set to an integer multiple 
of the data width; setting it to a different value may 
yield unexpected behavior. 


5.4.5.2.47 CHNX DEST BLOCK POSTM 
Description: Channel X Destination Block post-modification, X = 0, 1, 2 ....31 


Channel X Destination Block post-modification (reset CHNX DEST BLOCK 
OxXXXX XXXX) . POSTM 


ES ESE pes pes epe] qp Tee p. Sea inn 


Res 
Name erve PES RYES MOD Reserved DEST BLOCK POSTM 
Type 


0x041C + 0x20*X 


DEST BLOCK POSTM 


d-Nan Type | Reset | Description 
Value 


[ei [8 [rw [|Remes — — — — — —— 


DEST BURST MODE ][[30:28] | R/W | 3’hx 000 — Single Transfer; NSEQ for each transfer; 
001 — INCR for unspecified length 
011 — INCR4; 
101 — INCR8; 
111 — INCR16; 
No wrap burst is supported. 


m (Ju |o RO eee 


DEST BLOCK POSTM | [25:0] | R/W | 26'hx | Sets the post-modification value of the 
destination's current address, between the Read 
transfers of the last element in a current block to 
the first element of the next block during a cluster 
transfer. The value is in 2's Complement, which 
means that both positive and negative values are 
supported. The post-modification value is 
summed with the destination current address 
following a block Write transfer. 

Note: The value bit must be set to a fixed multiple 
of the data width in bytes; setting it to a different 
value may yield unexpected behavior. 
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5.4.6 Application Notes 


5.5.3.1 


In link list mode, each link list pointer address MUST be on WORD boundary. DMA will 
read successive 8 words (from pointer to [pointer + 0x1C]) into DMA internal channel 
registers. 


Data width on DMA slave port MUST be WORD. Reading or writing BYTE or 
HALF-WORD width data on DMA SLAVE port will cause error. 


In present DMA design, total_length can be any value without concerning about 
src/dest_data_width. But Block_length should be on maxium value of src_data_width 
and dest_data_width boundary, for example, if src_data_width is WORD and 
dest_data_width is BYTE, then block_length should be on WORD boundary. If 
total_length is not on src/dest_data_width boundary, the last element of the last block 
may contain some redundancy bits which are not desired 


5.5 MCU Interrupt Controller 


5.5.1 Overview 


SC6820 provides a 32-channel interrupt controller to collect all interrupts from different 
modules to generate FIQ and IRQ to MCU. 


5.5.2 Features 


| Provide 30 hardware IRQ interrupt from channels 2 to channel 31 
| Provide 30 hardware FIQ interrupt from channels 2 to channel 31 
| Provide one software-trigged IRQ interrupt from channel 1 
| Provide one software-trigged FIQ interrupt from channel 1 
| Provide one special IRQ interrupt from channel 0 
| Provide one special FIQ interrupt from channel 0 
| Provide one interrupt sent to DSP, which is generated by all IRQ channel interrupt 
raw status OR bit by bit, with each channel enabled separately. 


| 

| Each IRQ or FIQ channel can be enabled or disabled independently 

| Provide raw status for each IRQ or FIQ channel 

| Provide masked status for each IRQ or FIQ channel 

| Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (not edge detecting) 

| Special IRQ or FIQ interrupt on channel 0 is multiplexed from four independent 

input sources 

Provide raw status for each of four input sources on special channel 

Provide polarity control bit for each of four input sources on special channel 

Provide only one clear bit to clear all latches on special channel 


| 
| 
| 
| Each input source can be enabled or disabled independently on special channel 


5.5.3 Function Description 


V.0.1 


SC6820 interrupt controller provides four different functions — thirty channels of 
hardware-trigged IRQ and FIQ interrupts, one channel of software-trigged IRQ and 
FIQ interrupts, and five special latch channels, and one interrupt sent to DSP 


Hardware-Trigged Channels 


Thirty channels are used as hardware-trigged channels, which are from channels 2 to 
channel 31, and their sources are specified in the above table. 


The hardware-trigged function is the main function provided by the interrupt controller. 
The controller collects interrupt trigger signals from different hardware modules, 
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applies mask on them and generates MCU FIQ and IRQ. The controller only supports 
level trigging, and trigging level is high active. There is no DFF or latch to keep status 
on the hardware-trigged channel path. So this controller can be used to wakeup MCU 
sub-system during sleep with no working clock, but it needs each source latches the 
interrupt status. 


The circuit is very simple on hardware-trigged channels, shown as follows. 


Special Channel 0 >| AND |> 


Software Channel 1 —-»| AND  |—M» 


Hardware Channel 2 —— AND  |[—39 
en OR —3 IRQ 


Hardware Channel 3 ——» AND > 


Hardware Channel 31 —3» AND  ——M9 


Special Channel 0 9 AND |> 


Software Channel 1 —-»| AND |» 


Hardware Channel 2 —» AND = 
n OR ——» FIQ 


Hardware Channel 3 ——», AND  |[—39 


Hardware Channel 31 —?» AND . ——JM9 


Figure 5-9 Hardware-Trigged channels diagram 


5.5.3.2 Software-Trigged Channels 


Software-trigged interrupt is assigned to channel 1, and the function is similar to other 
hardware interrupts. The difference between them is that the software-trigged interrupt 
is issued in interrupt controller by setting one bit. Similarly, this interrupt can be 
cleared by just clearing this bit. This interrupt cannot wake up the system. 


5.5.3.3 Special Latch Channels 


There is one special IRQ channel and FIQ channel, assigned on IRQ channel 0 and 
FIQ channel 0. These two channels are special because they are connected with 
off-chip interrupt to wakeup MCU sub-system. However inside the Interrupt Controller 
they are the same priority and function with other channels. 


5.5.3.4 Interrupt sent to DSP 


Interrupt sent to DSP is generated by all IRQ channel interrupt raw status OR bit by bit, 
with each channel enabled separately by register INT2DSP ENABLE. 
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Special Channel 0 
Software Channel 1 


Hardware Channel 2 


Hardware Channel 3 


int2dsp en 
Hardware Channel 31 


Figure 5-10 Interrupts to DSP diagram 
5.5.4 Interrupt Channel Assignment 


The following table shows the detailed channel assignment for both IRQ and FIQ. 


Table 5-3 Interrupt channel assignment table 


Channel Source Description 
Number i 


Special latch 
xd 


5: UART2 CTSN 


6:csyspwrupreq 


1 Software-trigged channel 


UARTO Interrupt 


Generic Timer 0 Interrupt 
b" o] Generic Timer 1 Interrupt 
Generic Timer 2 Interrupt | COMMTX 


GPIO Combined Interrupt | EIC 
— SPIO Interrupt | SPI1 Interrupt 
10 Keypad Interrupt 
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5.5.5.1 


13 Semaphore interrupts from DSP side; 
PIU SER INT there are 3 interrupts and they are 
logically OR'ed together 
PIU CR HINT |I2C2 | I2C3 oe interrupt from DSP to 


[ps [emm — | 
w þes ë NNI 
[v [SmeTmemewü — | — 
w [rmm | O 
Hs [isomers mern — | —— 1 1] 


20 DSP INT OR All the DSP interrupt 

5 ose — — LL 
22 VBC Interrupt 

i [rie — — — = 
[m [mem  —  [. 


Bus mon0 | bus moni | SDIO1 interrupt 
| AXI bus monO|AXI bus moni 


5.5.5 Contro! Registers 


Memory map 
ARM base address: 0x8000 3000 
INT IRQ MASK STS IRQ masked status 
INT IRQ RAW STS IRQ raw status 
0x0008 INT IRO ENABLE IRQ enable control 
0x000C INT IRQ DISABLE IRQ disable control 
0x0010 INT IRQ SOFT IRQ software interrupt trig 
0x0014 INT IRO TEST SRC IRQ test source generating 
INT IRQ TEST SEL IRQ test select 
0x0020 INT FIQ MASK STS FIQ masked status 
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0x0024 INT FIQ RAW STS FIQ raw status 
0x0028 INT FIQ ENABLE FIQ enable control 


0x002C INT FIQ DISABLE FIQ disable control 
INT FIQ SOFT FIQ software interrupt trig 
0x0034 INT FIQ TEST SRC FIQ test source generating 
INT FIQ TEST SEL FIQ test select 


5.5.5.2 Register Descriptions 


5.5.5.2.1 INT IRG MASK STS 
Description: IRQ masked status 


KHEREIEIEIESEIEJEIEJEJEREIEGE REZKE 
Pme OKO 


INT IRQ MASK STS 


r O 
LE ERS Eee), SEE 
[SEEN Re Eee, a), SENTIERS rca 
ey SC ANN 


INT_IRQ_MASK_STS 


ESESESEZEZESE.  .CAEXESZEAENULREN 
m mmm LL 
Vaiue 
INT IRQ MASK STS | [81:0] 32'h0 | IRQ interrupt channel masked status 
One bit for one channel 
Active high 


5.5.5.2.2 INT IRO. RAW STS 
Description: IRQ raw status 


ie ed IEEE 


INT_IRQ_RAW_STS 
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Type | Reset | Description 
Value 


INT | lie RAW STS | [31:0] 32'h0 | IRQ interrupt channel raw status 
One bit for one channel 
Active high 


5.5.5.2.3 INT IRO ENABLE 
Description: IRQ enable control 


KNEREIEREIEAEREREREREREREIETESEAE 


Name INT IRQ ENABLE 
Type 


INT IRQ. ENABLE 


Type | Reset | Description 
Value 


oe IRQ_ENABLE | [31:0] R/W |32'hO0 | IRQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT_IRQ_DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


5.5.5.2.4 INT_IRQ_DISABLE 
Description: IRQ disable control 
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KNEREIERERESESEJEIEIEJEREIEE SERE 


INT IRQ DISABLE 


INT IRQ DISABLE 


Na Type | Reset | Description 
Value 


INT_IRQ_DISABLE | [81:0] WO | 32’h0 | IRQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


5.5.5.2.5 INT IRQ SOFT 
Description: IRQ software interrupt 


KNEREIERERERCIEJEIEIETEREIERE SERE 
Pme T 


Reserved 


Reserved 


RO 


Type | Reset | Description 
Value 


e e [s a aoaaa 


INT IRQ SOFT [1] WO Tho IRQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
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5.5.5.2.6 INT IRQ TEST SRC 
Description: Test mode control: source generating 


IKCHEREIEIEIESEREJEJEJEJEREIEE SEE 

| Name | INT_IRQ_TEST_SRC 

rea o cc 

m [s[e eaol ei e e 
T 


INT_IRQ_TEST_SRC 


Na Type | Reset | Description 
Value 


INT_IRQ_TEST_SRC | [31:0] R/W | 32h0 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_IRQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT IRQ RAW STS. If the 
corresponding channel is enabled, IRQ to MCU 
and INT IRQ MASK STS is also generated. 


5.5.5.2.7 INT IRQ. TEST SEL 
Description: Test mode control: test select 


KCHEREIECICIEAERIEREREREREREIETEEZE 


Reserved 


Name Reserved 
Type RO 


Na Type | Reset | Description 
Value 


CO i fmn [me pme pe — — 
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INT IRQ TEST SEL j IRQ test mode enable 
Write 1 to enter test mode. 


In normal condition, this register MUST be 
configured to 0. 


5.5.5.2.8 INT FIO MASK STS 
Description: FIQ masked status 


KNEREJEIEIEIEJEIESEIESEREIEIEEZE 
LINE T T RN NNNM NNI 


INT FIQ MASK STS 
wej 0 0 09A | 
[CC] S ERR EE ES CR Eee aes eS EE 


INT FIQ MASK STS 


Type | Reset | Description 
Value 


baia . FIQ MASK STS | [81:0] 32'h0 | FlQ interrupt channel masked status 
One bit for one channel 
Active high 


5.5.5.2.9 INT FIO RAW STS 
Description: FIQ raw status 


a RES 


Name INT_FIQ_RAW_STS 
Type RO 
FU EIR 


INT FIQ RAW STS 


P ZZEERNESERNES 


Type | Reset | Description 
Value 
INT tiis RAW STS | [81:0] 32'h0 | FIQ interrupt channel raw status 
One bit for one channel 
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5.5.5.2.10 INT FIQ ENABLE 
Description: FIQ enable control 


KNERCIEIEIEZESESEREIEIEREIEEKAE 


INT FIQ ENABLE 


INT FIQ ENABLE 
A UD ZEN 


Type | Reset | Description 
Value 


ini . FIQ ENABLE | [81:0] R/W |S32hO0 |FlQ interrupt channel enable 
One bit for one channel 
Write 1 to corresponding bit to enable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 
Write 1 to corresponding bit in INT_FIQ_DISABLE 
to clear enable bit. 
Read status: 
0: related channel is disabled 
1: related channel is enabled 


5.5.5.2.11 INT_FIQ DISABLE 
Description: FIQ disable control 
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[moms Hadssecewoemuy «NTRS ABLE 
KCNEREIERERESEREJEIEIEJEREIERE SERE 


INT FIQ DISABLE 


INT FIQ DISABLE 


d-Na Type | Reset | Description 
Value 


INT FIQ DISABLE | [81:0] WO |32h0 | FIQ interrupt channel disable 
One bit for one channel 
Write 1 to corresponding bit to disable the 
corresponding interrupt channel. 
Write 0 to any bit is DO NOT CARE. 


5.5.5.2.12 INT FIQ SOFT 
Description: FIQ software interrupt 


KNEREIEREREREIEJEIEIETEREIERE SERE 
Pme T 


Reserved 


Reserved 


RO 


Type | Reset | Description 
Value 


e e [s a aoaaa 


INT FIQ SOFT [1] WO Tho FIQ software interrupt 
Write 1 to active the software interrupt. 
Write 0 to clear the software interrupt. 
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5.5.5.2.13 INT FIG TEST SRC 
Description: Test mode control: source generating 


IKCHEREIEIEIESEREJEJEJEJEREIEE REK 
| Name | INT_FIQ_TEST_SRC 

mea a o e o e e e e E E e e e 
Pee [e [es eo ole ei ee e 


INT_FIQ_TEST_SRC 


Na Type | Reset | Description 
Value 


INT_FIQ_TEST_SRC | [81:0] R/W |32'h0 | IRQ test mode control for source generating 
One bit for one channel, the bit[1] is reserved. 
This register is only used in test mode. When 
INT_FIQ_TEST_SEL is 1, Write 1 to corresponding 
bit to generate INT FIQ RAW STS. If the 
corresponding channel is enabled, FIQ to MCU and 
INT FIQ MASK STS is also generated. 


5.5.5.2.14 INT FIO TEST SEL 
Description: Test mode control: test select 


ECHEREIEICIECAERIEREREREREREIETEREZE 


Reserved 


Name Reserved 
Type RO 


Na Type | Reset | Description 
Value 


Co i emne [sme pee — — ————— 
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INT FIQ TEST SEL FIQ test mode enable 
Write 1 to enter test mode. 


In normal condition, this register MUST be 
configured to 0. 


5.5.6 Application Notes 


Interrupt Control’s PCLK is open by default, so Software needs not to enable any bit 
and can access the register directly. 

For IRQ and FIQ, the most important function is in the 30 hardware channel. They are 
connected to different hardware module. Make sure that all the hardware modules’ 
interrupt is level triggering, and triggering level is active high. Once interrupt is 
generated, it should kept high until software clear it by setting interrupt clear bit in 
corresponding module. Following is the recommended flow for hardware channels. 


ENABLE Channel 


y 


Enable Hardware Module 


y 
Wait for IRQ/FIQ 


y 
Check Raw/Masked Sts 


y 


Clear Module Interrupt 


Y 
DISABLE Module and 
Channel if need 


5.6 AXI Bus Monitor 


5.6.1 Overview 


In SC6820, CPU and GPU access EMC through AXI interface. These two AXI 
interfaces share one bus monitor, we can set register to select one of them to monitor. 
Bus monitor could monitor the bus access on the AXI interface and provide the 
interrupts when a target reading from or writing to a target address. Only CHN INT 
register(0x00) could be cleared after reset, other registers would not be effected by 
reset. 


5.6.2 Features 
SC6820 AXI bus monitor supports the following features: 


| Support AMBA AXI bus Read and Write monitoring; 

| Support AXI byte/half-word/word access monitoring; 

| Support AXI ID monitoring; 

| Support AXI burst type monitoring; 

| Support AXI burst length monitoring; 

| Support AXI WSTRB monitoring 

| Support AXI 64-bit data bus monitoring, by 64-bit data mask; 
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| Support AXI 32-bit address space monitoring, for any address between 
minimal and maximum setting; 

| Support interrupt raw/mask status and interrupt enable; 

| Support triggered ADDR/DATA/SIZE/BURST/LEN/ID/WST RB status. 

| Support limited multiple outstanding as EMC, 4 for read and 8 for write 


5.6.3 Signal Description 
5.6.4 Function Description 


5.6.5 Control Registers 


5.6.5.1 Control Register Address Map 
ARM base address: 0x20A0 0000 


Register Description 


0x0-0x3 CHN INT Channel interrupt configure. 
0x4~0x7 CHN_CFG AXI feature configure 


0x8-0xB ADDR MIN Minimum address for monitoring. 
0x10~0x13 DATA_MIN_L32 Minimum data for monitoring, low 32bit 


5.6.5.2 Register Descriptions 
5.6.5.2.1 CHN_INT 


Description: 
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0x0000 . (Reset to 0x0000 0000) CHN INT 


Reserved. Match size Match burst Match len 


Match strb Match id 


Na Type | Reset | Description 
Value 
INT MASK STATUS | [31] Interrupt Mask status and should be cleared by 
asserting INT CLR; Only would be active when 
INT EN active high. 


INT RAW STATUS | [30] Interrupt raw status and should be cleared by 
asserting INT CLR; 

INT CLR [29] WO Writing “1” to this bit will clear the interrupt raw 
status; 

INT EN [28] RW i By default, disable busmon interrupt; 

: Enable busmon interrupt; 
muse p [mene 00 — —— 
MATCH SIZE [23:22] | RO. |'b0 | AXI size of the matched transaction =| AXI size | AXI size of the matched transaction — | the matched transaction 


MATCH_BURST [21:20] NA AXI Burst type of the matched transaction 


MATCH LEN [19:16] | RO AXI Burst length of the matched transaction 
MATCH STRB [15:8] RO ‘bO AXI Write strobe of the matched transaction 
MATCH_ID [7:2] RO ‘bO AXI transaction ID of the matched transaction 


memea fm m [w [Reeves oo 


CHN_EN RW Channel enable: 
0: by default, disable bus monitor; 
1: Enable bus monitor; 


5.6.5.2.2  CHN_CFG 


Description: 
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0x0004 . (Reset to 0x0000 0000) CHN CFG 


ERE Oa ee ES ES 0530 S0 IER REED ES RN RE HR IRR 


BUR 
Name Reserved. BURST_CFG 
ca 


SIZE 
_EN 


Reserved 


AXI WSTRB monitoring 


LEN CFG [23:20] AXI burst length monitoring 


LEN EN [19] AXI burst length monitoring enable 
0: Disable ALEN monitoring 
0: Enable ALEN monitoring 


BURST CFG [18:17] | RW AXI BURST monitoring: 
2’b00 : Fixed 
2'b01 : INCR; 
2'b10 : WRAP; 
2;b11 : Reserved 


BURST EN [16] RW HBURST type monitoring enable: 
: : Disable BURST monitoring; 
: Enable BURST monitoring; 
ID CFG : AXI ID monitoring 


ID EN AXI ID monitoring enable 
STRB EN AXI WSTRB monitoring enable 


SIZE CFG AHB HSIZE monitoring: 
000: Byte; 
001: Half-word; 
010: Word; 
Others: reserved. 


HSIZE type monitoring enable; 
: : Disable HSIZE monitoring; 
: Enable HSIZE monitoring; 
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WRITE CFG [1] RW HWRITE for monitoring: 
0 : HWRITE = 1’b0, read transaction; 
1: HWRITE = 1'b1, write transaction; 


WRITE EN RW HWRITE type monitoring enable; 
0 : Dis-able HWRITE monitoring; 
1 : Enable HWRITE monitoring; 


5.6.5.2.3 — ADDR MIN 


Description: 
0x0008 . (Reset to 0x0000 0000) ADDR MIN 


[ERE EUN EGO Ea eae eee OR ATE 


ADDR MIN 


Type | Reset | Description 
Value 
lana MIN [91:0] | RW AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


5.6.5.2.4  ADDR MAX 


Description: 
0x000C . (Reset to 0x0000 0000) ADDR MAX 


aea 0 559 053 06589 GRIP 08 8 IS GE EUN IIR 


ADDR MAX 


Na Type | Reset | Description 
Value 
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ADDR MAX [91:0] | RW AHB maxium address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


5.6.5.2.5 DATA MIN L32 


Description: 
0x0010 . (Reset to 0x0000 0000) DATA MIN 


Hes m moe meo so nimm Eo mis c 


o a | MIN 


me RW 
mee eo 


DATA_MIN 
LIEN 


ESEZEZEZXERESESESER Wh SE RERESKS 
m ee 
Value 
DATA MIN L32 [31:0] | RW AHB minimal DATA for monitoring, low 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


5.6.5.2.08 DATA MAX L32 


Description: 
0x0014 . (Reset to 0x0000 0000) DATA MAX 
Pet [s[wjsi»pe[s[sjs[se[zg[z[s|s9[9]7[* 
DATA MAX 


BA SEEN ee 
L-E!BjaHERERENEBENENRERERERERENENKEN 
—————————————— e 


DATA_MAX 


Preset | | 


Pa ee ee he eee se fee eee 
aie alla en 
Value 
DATA_MAX_L32 [31: 0] | RW AHB maxium Data for monitoring, low 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 
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5.6.5.2.7 DATA MASK L32 


Description: 


0x0018 . (Reset to 0x0000 0000) DATA MASK 


ERES ER UENIRE EE ES 3 E EIE RS IOS RE ER 
[Name [Ao $E 


DATA_MASK 


EES Eee Ea Sea a A 


DATA_MASK 
Type 


Type | Reset | Description 
Value 
DATA | line L32 [91:0] | RW Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. , low 32 bit 


5.6.5.2.8 MATCH ADDR 


Description: 


KCHEREIEREIERESESEREIEIEREIERE REGE 


| Name | MATCH ADDR 
Type 
Reset | 0 


Na Type | Reset | Description 
Value 


MATCH_ADDR [31: 0] [RO | '*0 | Captured Address, which triggered interrupt; 


5.6.5.2.9 MATCH DATA L32 


Description: 
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IKCHEREIEIEIESEREJEIEIEJEREIERE REAK 
e| T 


MATCH DATA 


Na Type | Reset | Description 
Value 
MATCH DATA L32 | [31: 0] ES Captured Data, which triggered interrupt; low 32 
bit 


5.6.5.2.10 MATCH DATA H32 


Description: 


0x0024 . (Reset to 0x0000 0000) BUSMON CNT 


MATCH DATA 


L3 
mw) om T] 
Presto Teepe hele EN 


d-Na Type | Reset | Description 
Value 
MATCH DATA H32 | [31:0] ee | Captured Data, which triggered interrupt; high 
32 bit 


5.6.5.2.11 DATA MIN H32 


CEAN N Ea CERE RUSSE IER EC 
er. WS, HAE "ONE 


Description: 
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0x0010 . (Reset to 0x0000 0000) DATA MIN 


TERES UN RES ee n 58 820 E SON REN E ER E IBN IN 
[Name [rw 


DATA_MIN 


RW 


Type | Reset | Description 
Value 
linis MIN H32 [31:0] | RW AHB minimal DATA for monitoring, high 32 bit 
Any access between Max and Min data space 
may trigger interrupt; 


5.6.5.2.12 DATA MAX H32 


Description: 
0x0014 . (Reset to 0x0000 0000) DATA MAX 


| bit_| a1 | 20 | 20 | 20 | 27 | 26 | 25 | 2e NI | 22 | 20 | 20 | 19 | t6 | 17 | 16 | 
CI CC RN 


DATA MAX 
CET 4 Se, Xe 
EZZESESEXESEA EEE 
[8 [EGET a ps ETE RES ESSE EAS S SEE ERR 


DATA MAX 


L3 
" 
em [T ESTSIESISI] 


Type | Reset | Description 
Value 
nin MAX H32 [91:0] | RW AHB maxium Data for monitoring, high 32 bit 
Any access between Max and Min Data space 
may trigger interrupt; 


5.6.5.2.13 DATA MASK H32 


Description: 
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0x0018 . (Reset to 0x0000 0000) DATA MASK 


TREE EUN a a |) EUN E RR RH RH IR 
ee Se 


DATA_MASK 


Type 


Name DATA_MASK 


Type 


Type | Reset | Description 
Value 
hae MASK H32 [91:0] | RW Data mask, active high makes the data of 
corresponding bits to be masked, and ignored 
during comparation. ,high 32 bit 


5.6.6 Application Note 


SW programming is almost the same as AHB bus monitor. The most important difference is that the 
bus monitor do not support dynamically on/off because AXI address and data is in separate channel 
and multiple outstanding is enabled. So the bus monitor should always be on if we want to monitor AXI 
transaction. The other thing is that we can set register axibusmon sel(0x2090 020C, bit11) to select 
one of them to monitor. (1: select GPU, 0:select CPU). 


5.7 AHB Bus Monitor 


5.7.1 Overview 


SC6820 contains multi-layer AHB bus, and each layer contains AHB masters and 
slaves. Bus monitors could monitor the bus access and provide the interrupts when a 
target data reading from or writing to a target address. Only CHN INT register(0x00) 
could be cleared after reset, other registers would not be effected by reset. 


Besides, bus monitors provide the bus usage to analyze system performance. 


5.7.2 Features 
SC6820 bus monitor supports the following features: 


Support AMBA AHB bus Read and Write monitoring; 

Support AHB byte/half-word/word access monitoring; 

Support AHB 32-bit data bus monitoring, by 32-bit data mask; 

Support AHB 32-bit address space monitoring, for any address between 
minimal and maximum setting; 

| Support interrupt raw/mask status and interrupt enable; 

| Support triggered HADDR/HDAT AV/HSIZE/HBURST status. 
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5.7.3 Bus Monitor Assignment 


SC6820 contains 7 AHB masters and 2 ARM side bus monitors, that is, only 2 AHB 
masters can be monitored at a given time. The bus monitors assignment is illustrated 


below. 
Table 5-4 Bus Monitor Assignment 
Busmon Num | Busmon0/1_ sel = 0 Busmon0/1/ sel = 1 
Bus MonitorO | A5 AHB master Empty 
Bus Monitor! | DMAR/DMAW/SDIO/USB/CEVAX | DMAR/DMAW/SDIO/USB/CEVAacess 
access to others to EMC 


5.7.4 Control Registers 


5.7.4.1 Memory Map 
ARM base address: 0x2040 0000 + 0x0000 1000 * N (N= 0, 1, Busmon Num) 


Register Name Register Description 


0x0000 CHN INT Channel interrupt configure. 
0x0004 CHN CFG AHB feature configure. 
0x0008 ADDR MIN Minimum address for monitoring. 


0x000C ADDR MAX Maximum address for monitoring. 


0x0020 MATCH DATA Matched data which triggered interrupt. 
0x0024 BUSMON CNT Performance counter. 


5.7.4.2 Register Descriptions 
5.7.4.2.4 CHN_INT 


Description: 
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0x0000 . (Reset to 0x0000 0000) CHN INT 


eR ee 


INT_ | INT_ 


Reserved. 


Type 


d-Na Type | Reset | Description 
Value 
INT MASK STATUS | [81] Interrupt Mask status and should be cleared by 
asserting INT. CLR; Only would be active when 
INT EN active high. 
INT RAW STATUS | [30] Interrupt raw status and should be cleared by 
asserting INT CLR; 


INT CLR [29] WO Writing “1” to this bit will clear the interrupt raw 
status; 
INT EN [28] RW : : By default, disable busmon interrupt; 
: Enable busmon DO RN 


EM SEL s 4] Counter type as mo i 
2'b00: Busmon Enable; 
2'b01: AHB Transcation; 
2'b10: AHB Transcation with HREADY; 
2'b11: Data Size; 


CNT CLR [3] RW Busmon Ont clear, writing “1” to this bit will clear 
busmon cnt to zero; 

CNT HOLD [2] RW Transaction Counter hold, active HIGH will hold 
the counter; 


CNT EN [1] RW Transaction Counter Enable; 
0 : Disable counter; 
1 : Enable counter; 
CHN EN RW Channel enable: 
0: by default, disable bus monitor; 
1: Enable bus monitor; 


5.7.4.2. CHN CFG 


Description: 
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0x0004 . (Reset to 0x0000 0000) CHN CFG 


ERE Oa ee ES ES 0530 S0 IER REED ES RN RE HR IRR 


BUR 
Name Reserved. BURST_CFG 
ca 


SIZE 
_EN 


Reserved 


Na Type | Reset | Description 
Value 


— — — feao [w [mew a —— —] 


BURST CFG [19:17] | RW AHB HBURST definition: 
3'b000 : Single; 
3'b001 : INCR; 
3'b010 : WRAP4; 
3;b011 : INCR4; 
3'b100 : WRAP8; 
3'b101 : INCR8; 
3'b110 : WRAP16; 
3'b111 : INCR16; 


BURST EN [16] RW HBURST type monitoring enable: 
: : Disable HBURST monitoring; 
: Enable HBURST monitoring; 
a Ñ S 


SIZE CFG [7:5] RW AHB HSIZE monitoring: 

000: Byte; 

001: Half-word; 

010: Word; 

Others: reserved. 
SIZE EN [4] RW HSIZE type monitoring enable; 

0 : Disable HSIZE monitoring; 

1 : Enable HSIZE monitoring; 

[sa [mw [Rewé — — — 

WRITE CFG fit] — [RW feo | HWRITE for monitoring: 
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0 : HWRITE = 1’b0, read transaction; 
1: HWRITE = 1'b1, write transaction; 


WRITE EN [0] RW HWRITE type monitoring enable; 
0 : Dis-able HWRITE monitoring; 
1 : Enable HWRITE monitoring; 


5.7.4.2.3  ADDR MIN 


Description: 


0x0008 . (Reset to 0x0000 0000) ADDR MIN 


[ERE aE IER 59 059 E ERE RETI REOR ER RERUM I 


Name ADDR MIN 
Type 


ADDR MIN 
wef IU 
mw TII IILDEEESIRIRIIRIIe 


Type | Reset | Description 
Value 
ADDR | are sow [31:0] | RW AHB minimal address for monitoring; 
Any access between Max and Min address 
space may trigger interrupt; 


5.7.4.2.4  ADDR MAX 


Description: 


IKCNEREJESEREAESEIREIERESERERE IE IEZES 


ADDR MAX 


ADDR MAX 


Na Type | Reset | Description 
Value 


ADDR_MAX [81: 0] [RW |o | AHB maxium address for monitoring; 
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space may trigger interrupt; 


5.7.4.2.5 DATA MIN 


Description: 
0x0010 . (Reset to OX0000. 0000) 
IJBEREJEJEXEAEEIERERESEREIEIEIEAES 
Be] mE T 
L-IENERERERERERERERERERERENK. E 527 KE 
| Bk [15 | 14 | 12 12 11 | 10 | 9 | 8 7 | 6 | 5 | 2. P | o 


Name DATA MIN 


Type 


Type | Reset | Description 
Value 
a MIN [31: 0] | RW AHB minimal DATA for monitoring; 
Any access between Max and Min data space 
may trigger interrupt; 


5.7.4.2.6 DATA MAX 


Description: 
0x0014 . (Reset to 0x0000 0000) DATA MAX 


EN SS TU ESSI TN RIT RR SER NM URN 
mel O O OAN CONI 


DATA_MAX 


Type | Reset | Description 
Value 
im MAX [31:0] | RW AHB maxium Data for monitoring; 
Any access between Max and Min Data space 
may trigger interrupt; 
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5.7.4.2.7 | DATA MASK 


Description: 


KCNEREIESEIEAESEIREIERESERERE IE IEES 


DATA MASK 


fe [ UE 
LIENERENERKERERENKRENENKRENENKEKNKE 
NCHEJEGERESERERERKSENKRESENERENENKS 


Name DATA MASK 


Type RW 


Na Type | Reset | Description 
Value 


mamas [era [aw eo oar O 


5.7.4.2.8 MATCH ADDR 


Description: 


IKCNEREJEIESESERCIESEREJEREIEIE EAE 
De] RCS 


MATCH ADDR 
we [ m 
LIENENKRESKREBZRENENENKNKNENKENKEKN 
IKCNEEIEJEREREIERERESKRERENERENENEN 


MATCH ADDR 


Na Type | Reset | Description 
Value 


MATCH_ADDR [31: 0] [RO | ‘bo | Captured Address, which triggered interrupt; 


5.7.4.2.9 MATCH DATA 


Description: 
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IKCHEREIEIEIESEREJEIEIEJEREIERE REAK 
Pme T 


MATCH DATA 


Na Type | Reset | Description 
Value 


MATCH_DATA [31: 0] [RO | '*0 | Captured Data, which triggered interrupt; 


5.7.4.2.10  BUSMON CNT 


Description: 


KCHENEIEREREAERIEIRICRERICIEREIETE EAE 
Dae| | m9] 


BUSMON CNT 
me | — m T] 
LIEBERERERERKZKRERERERERERERENENEN 
KCHEJEGEJEGERLIERERESERERERENERENKN 


BUSMON CNT 


Na Type | Reset | Description 
Value 


sunon ni |era [so [bo [ranne — — — —] 


5.8 RTC Timer 


5.8.1 Overview 
SC6820 provides an always-powered-on region to count second, minute, hour and day, 
and to perform alarm functions. 
5.8.2 Features 
Main feature list: 
| Second counter: 0 — 59 
| Minute counter: 0 — 59 
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Hour counter: 0 — 23 

Day counter: 0 — 65535 

Second, minute, hour and day numbers can be changed by software 
Provide second interrupt, minute interrupt, hour interrupt and day interrupt 
Provide configurable alarm function 

All interrupts can be used to wakeup system from deep sleep 

Alarm interrupt can be used to power up system from power-down status 


RTCVDD is the power supply for second counter, minute counter, hour counter, day 
counter, and alarm function. And this power is always on. 


5.8.3 Signal Description 


5.8.4 Function Description 


SC6820 provides a very small always-powered-on region supplied by RTCVDD. 
Second counter, minute counter, hour counter, day counter, and alarm function are put 
in this region, so these functions always work even if the base band chip enters 
power-down mode. 


Second counter, minute counter, hour counter and day counter are used to count 
second, minute, hour and day values, and to issue second, minute, hour and day 
interrupts. The value of these four counters can be changed by software, but the 
changing time is very long, about 125 ms. In order to improve software efficiency, 
SC6820 provides four interrupts to inform software changing completion. The changes 
to four counters are independent, and it does not need waiting for first changing to 
complete before changing next one. 


Alarm function is used to generate alarm interrupt to inform software, to wake up 
System, or to power up system. Alarm second, minute, hour and day values are stored 
in the RTCVDD power domain, and these four registers can be changed by software. 
It also takes long time to change these registers, and another set of four interrupts are 
provided for changing completion. Same as the above, the changes to the four 
registers are independent, and it does not need waiting for first changing to complete 
before changing next one. 


Because RTC timers are in RTC clock domain, all interrupts can be used to wakeup 
System from deep sleep. Another important function is alarm interrupt can power up 
base band from power-down mode. 


5.8.5 Contro! Registers 


5.8.5.1 Memory map 
ARM base address: 0x8200 0080 


à tte ress | Register Name Default Value 


C — |. 
wo [arc oayent — —|- — — 
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0x0018 | RTC HOUR 32'h00000000 
CNT UPD 


0x001C | RTC DAY CNT UPD 32'h00000000 
0x0020 | RTC SEC ALM UPD 32'h00000000 
0x0024 | RTC MIN ALM UPD 32'h00000000 


0x0028 | RTC HOUR ALM UPD 32'h00000000 
0x002C | RTC DAY ALM UPD 
0x0030 | RTC INT EN 32'h00000000 


woo [ATC SECAMONT O a 
ooon [rremanen — |  — a 
C wow — |  —— 


0x004C | RTC DAY ALM CNT 
0x0050 | RTC SPG CNT 


0x0054 | RTC SPG CNT UPD 32'h00000000 


5.8.5.2 Register Descriptions 


5.8.5.2.1 RTC. SEC CNT 
Description: Current second counter value 


KNEREIEIEIJEIEJEIESESETEREIETEREZE 


Reserved 


Reserved RTC SEC CONT 


RO 
0 0 0 0 0 0 0 


Bla Type |Reset | Description 
Value 
[. fea [mo [sem 


5.8.5.2.2 RTC MIN CNT 
Description: Current minute counter value 
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ICHEREIERERESESEJEIEJETEREIEREREZK 
[ene [we 


Reserved 


Reserved RTC_MIN_CNT 


etd Type | Reset | Description 

Value 
[ fea [mo [260 
RTC_MIN_CNT | [5:0] RO |- | Current minute counter value 


5.8.5.2.3 RTC_HRS_CNT 
Description: Current hour counter value 


IKNEREIEIEIJEAESESEREIEJEREIEREKAK 
reef 


Reserved 


me ec cc 
KCHEJEJEJEKRLJEREREREREREREREREREN 


Reserved RTC. HRS CNT 


etd Type | Reset | Description 

Value 
To [mes [mo [7 
RTC_HRS_CNT | [4:0] Ro feo Current hour counter value 


5.8.5.2.4 RTC_DAY_CNT 
Description: Current day counter value 
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IKCHEREIEIEIESEIEJEIEJETEREIERE SEE 
LIEN RN 


Reserved 


RTC DAY CNT 


Std Type | Reset | Description 
Value 
Pfister [Ro [ww 
RTC_DAY_CNT | [15:0] RO |- | Current day counter value 


5.8.5.2.5 RTC SEC CNT UPD 
Description: Current second counter update 


Cm [sT9]2 [sz [s [sw zs ealo | e| e| v | 6 
reef 


Reserved 


me ETSTSESESTERESTESESESESTESESESTES T SÀ 
KCHEJEJEJESKRUJERERERERERERERERENKN 


Reserved RTC SEC CNT UPD 


Type | Reset | Description 
Value 


Pe sari a aeaea 


RTC SEC ONT UPD | [5:0] R/W | 6’hO Current second counter update 
Write new counter value to this register to start an 
second counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


5.8.5.2.6 RTC MIN CNT UPD 
Description: Current minute counter update 
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KCHEREIERERESEREJEIEJEJEREIEREREZK 
me MT 


Reserved 


Reserved RTC MIN CNT UPD 


Type | Reset | Description 
Value 


Me i aa 


RTC MIN CNT UPD | [5:0] R/W | 6’hO Current minute counter update 
Write new counter value to this register to start an 
minute counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


5.8.5.2.7 RTC HRS CNT UPD 
Description: Current hour counter update 


KCHEREIEIEIE2E3EIESEIETEREIEJEREZEI 


Reserved 


a ee cre 
LESE A 
pe oe e e e 


Ps d SEY | RTO HRSCNTUPD é| HRS_CNT_UPD 


eme 
Reset 


Na Type | Reset | Description 
Value 


p — 0 0 (nes [RO [erm | Reseved — 8  — | 


RTC MIN CNT UPD | [4:0] R/W | 5'hO Current hour counter update 
Write new counter value to this register to start an 
hour counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 318 of 1011 


This document contains information on a product under development. 


Cen iA remind A vinkt ta ahanna ar dianantiniia thin memi iii db antian 


EAR SPREADTRUM SC8810 Design Specification 


5.8.5.2.8 RTC DAY CNT UPD 
Description: Current day counter update 


KCHEREIEIEIEI2EIEIESEIETEREIETEREZE 


Reserved 


RTC DAY CNT UPD 


LEES [RS EEUS ERSTES eee ua. CER 
NE Lf.* 


Type | Reset | Description 
Value 


fe e er NS 


RTC MIN CNT UPD | [15:0] R/W | 16'h0 | Current hour counter update 
Write new counter value to this register to start an 
day counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


5.8.5.2.9 RTC SEC ALM UPD 
Description: Current second alarm update 


IKCHEREIEIEIESEREJEIEJEJEREIEJEREZKI 


Name Reserved 


Type 


Reserved RTC. SEC ALM UPD 


d-Na Type | Reset | Description 
Value 
[ [sts [Ro [sre 
RTC SEC ALM UPD | [5:0] Current second alarm update 
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Write new counter value to this register to start an 
second alarm updating operation in RTCVDD 


domain. 
Reading this register can get recent updating value 


5.8.5.2.10 RTC MIN ALM UPD 
Description: Current minute alarm update 


0x0024 RTC Minute Alarm Update (reset 0x0000 0000) RTC MIN ALM UPD 


Reserved 


| Name | Reserved RTC. MIN ALM UPD 
oe 


Type | Reset | Description 
Value 


RTC_MIN_ALM_UPD | [5:0] R/W | 6’hO Current minute alarm SS LL — —— 
Write new counter value to this register to start an 
minute alarm updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


5.8.5.2.11 RTC HRS ALM UPD 
Description: Current hour alarm update 


KCHEREJESEIESEREIEIEIEIEREIEJE ERES 


Reserved 


Reserved RTC HRS ALM UPD 


fret Eee Ee E ER ERESESESES Perl 


Na Type | Reset | Description 
Value 
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| tat] [RO [sro |Resoned — —  — | 


RTC MIN ALM UPD | [4:0] R/W | 5’hO Current hour alarm update 
Write new counter value to this register to start an 
hour alarm updating operation in RTCVDD domain. 
Reading this register can get recent updating value 


5.8.5.2.12 RTC_DAY_ALM_UPD 
Description: Current day alarm update 


| Bit |31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 37 | 16 | 
Name Reserved 


Type 


RO 
L3 1-151515 s] 5] 12] 9] e]ed e]: ]1.8]] 
[ETE] ESAE RES EC POSSENT RII GS EC es EE ESTE] 
LINE TTA eR 


RTC DAY ALM UPD 


Na Type | Reset | Description 
1. — — — — —3] 


EM MIN ALM UPD | [15:0] R/W | 16'h0 j oao day alarm update 
Write new counter value to this register to start an 
day alarm updating operation in RTCVDD domain. 
Reading this register can get recent updating value 


5.8.5.2.13 RTC INT EN 
Description: Interrupt enable and hour format control 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 321 of 1011 


This document contains information on a product under development. 


Cen im remind A vinkt ta ahanna ar dianantiniia thin neradiint ciii d antian 


EAR SPREADTRUM SC8810 Design Specification 


0x0030 RTC Day Counter RTC DAY CNT 


tS SG eae Eee EEG EE ER IER BER RN UE 


Reserved 


d Name Type | Reset | Description 
Value 


| [mee|Ro |smo =, — 8 —  — — | 


RTC DAY ALM UPD INT EN [15] RW 1'hO Day alarm updating complete interrupt 
enable 
0: disabled 
1: enabled 


RTC HOUR ALM UPD INT EN | [14] RW | 1’hO Hour alarm updating complete interrupt 
enable 

RTC MIN ALM UPD INT EN [13] RW T'ho Minute alarm updating complete 
interrupt enable 

RTC_SEC_ALM_UPD_INT_EN [12] RW | 17hO | Second alarm updating complete 
interrupt enable 

RTC_DAY_CNT_UPD_INT_EN [11] RW T'ho Day counter updating complete interrupt 
enable 

RTC HOUR CNT UPD INT EN | [10] RW |1'hO Hour counter updating complete 
interrupt enable 

RTC MIN CNT UPD INT EN RW 1'h0 Minute counter updating complete 
interrupt enable 

RTC SEC CNT UPD INT EN RW | 1’hO Second counter updating complete 
interrupt enable 

RTC SPG CNT UPD INT EN Spg counter updating complete interrupt 
enable 


——  -__§_ 


[5] RW | 'ho Hour format select 
0: The read back hour count is 
formatted as 0 to 23. 
1: The read back hour count is 
formatted as 0 to 11, and bit 4 represent 
AM or PM — AM is 0 and PMis 1. 
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[m 9] 


RTC ALM INT EN 
RTC DAY. INT. EN 


RTC MIN INT EN minute interrupt enable 
RTC SEC INT EN Second interrupt enable 


5.8.5.2.14 RTC INT RAW STS 
Description: Interrupt raw status 


m ed ee IE TEZES 


Reserved 


d Name Type | Reset | Description 
Value 


mmo Dem [meses — — — — 


RTC DAY ALM UPD INT RAW STS [15] Tho Day alarm updating complete 
interrupt raw status 

RTC HOUR ALM UPD INT RAW STS | [14] 1’ho Hour alarm updating complete 
interrupt raw status 

RTC MIN ALM UPD INT RAW STS [13] Tho Minute alarm updating complete 
interrupt raw status 

RTC_SEC_ALM_UPD_INT_RAW_STS [12] 1’hO Second alarm updating 
complete interrupt raw status 

RTC_DAY_CNT_UPD_INT_RAW_STS [11] Tho Day counter updating complete 
interrupt raw status 

RTC_HOUR_CNT_UPD_INT_RAW_STS | [10] Tho Hour counter updating complete 
interrupt raw status 

RTC_MIN_CNT_UPD_INT_RAW_STS 1'h0 Minute counter updating 
complete interrupt raw status 

RTC SEC CONT UPD INT RAW STS (3)  |RO [tho | Second counter updating 
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CL LT [eeseemerpraw status 


RTC SPG CNT UPD INT RAW STS [7] l'hO0 | Spg counter updating complete 
interrupt raw status 


ean 18:405 MANN 
RTC ALM INTO RAW STS 5] [RO | tho | alarm interruptO raw status 


[Ercan raw srs [ur (RO [To [arm merapi raw saus 
Ere pav nt maw srs [er [o [me | say erupt raw sanus — 
[aTG_ROUR_INT-RAW_STS fi [mo [me [rour vent raw ius | 
mcum owtmawsms [un feo [me [mue morue raw sans 
[are seo nr raw srs fin mo me [Second teria aus — 


5.8.5.2.15 RTC_INT_CLR 
Description: Interrupt clear 


RTC Day Counter RTC_DAY_CNT 


C 
Aeee eee e e e e e Le 
EE eee 


Reserved 


Reserved 


d Name Type | Reset | Description 
ae | 


RTC_DAY_ALM_UPD_INT_CLR [15] WO | 'hO INN alarm updating complete 
interrupt clear 
Write 1 to this bit to clear 
corresponding interrupt 

RTC HOUR ALM UPD INT CLR [14] WO | 1’h0 Hour alarm updating complete 
interrupt clear 

RTC MIN ALM UPD INT CLR [13] WO | 'hO Minute alarm updating complete 
interrupt clear 

RTC SEC ALM UPD INT CLR [12] WO | 'hO Second alarm updating 
complete interrupt clear 


RTC. DAY. CNT. UPD INT CLR [11] Day counter updating complete 
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ncaa 


RTC_HOUR_CNT_UPD_INT_CLR [10] WO | 1’h0 Hour counter updating complete 
interrupt clear 

RTC. MIN CNT UPD INT CLR WO | 1’h0 Minute counter updating 
complete interrupt clear 

RTC SEC CNT UPD INT CLR WO ļ|1h0 | Second counter updating 
complete interrupt clear 

RTC SPG CNT UPD INT CLR [7] WO ]|!'ho | Spg counter updating complete 
interrupt clear 


rar [reenes AN 
pare sec TGR — m wo me [sewememerser — — 


5.8.5.2.16 RTC INT MASK STS 
Description: Interrupt masked status 


0x003C RTC Day Counter RTC DAY CNT 


RES ES CRISE IER Je S EN OR IS RE IR TN 


Reserved 


Reserved 


d Name Type | Reset | Description 
Value 


Lors [no emo [aenea 


RTC DAY ALM UPD INT MASK STS [15] RW | 1'hO Day alarm updating complete 
interrupt masked status 
Write 1 to this bit to masked 
status corresponding interrupt 


RTC HOUR ALM UPD INT. MASK STS | [14] Hour alarm updating complete 
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RTC_MIN_ALM_UPD_INT_MASK_STS [13] RW | 1’ho Minute alarm updating 
complete interrupt masked 
status 


RTC_SEC_ALM_UPD_INT_MASK_STS [12] RW | T'hO Second alarm updating 
complete interrupt masked 
status 

RTC. DAY CNT UPD INT MASK STS [11] RW |!'hO Day counter updating complete 
interrupt masked status 


RTC. HOUR. CNT UPD INT MASK STS | [10] RW | !'hO Hour counter updating 
complete interrupt masked 
status 

RTC. MIN CNT UPD INT MASK STS RW | 1’hd Minute counter updating 
complete interrupt masked 
status 


RTC_SEC_CNT_UPD_INT_MASK_STS RW | 1’ho Second counter updating 
complete interrupt masked 
status 

RTC_SPG_CNT_UPD_INT_MASK_STS [7] RW | 1’hO Spg counter updating complete 
interrupt masked status 


a D 


RTC_SEC_INT_MASK_STS Second interrupt masked 
status 


5.8.5.2.17 RTC SEC ALM CNT 
Description: Current second alarm value 


0x0040 RTC Second alarm RTC SEC ALM CNT 


EE ES)“ ed ES ESL RES ES Soe aes 


Reserved 


Type 


Reserved RTC_SEC_ALM_CNT 


b a E a RORIS PRSE ISCN 


d-Na Type | Reset | Description 
Value 
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RTC SEC ALM ONT | [5:0] FRO |- || Current second alarm value 


5.8.5.2.18 RTC MIN ALM CNT 
Description: Current minute alarm value 


IKCHEREIEREJEZESEREREIEJERERERE REGE 


Reserved 


| Name | Reserved RTC. MIN ALM CNT 
DB — — | l| C—O 


d-Na Type | Reset | Description 
Value 
[eis [so [ame 
RTC MIN ALM ONT | [5:0] FRO |- | Current minute alarm value 


5.8.5.2.19 RTC HRS ALM CNT 
Description: Current hour alarm value 


KCNEREIEREJEAEAESEREIEIEREIE RE REGE 
LINE RENI 


Reserved 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
a Eb EEE es TET PCS SCIRET EE IE] 


Reserved RTC HRS ALM CNT 


Ea. — |  IBEEEEIENNNEN 
ET 0 0 — — — - | - | - | - | - | 


d-Na Type | Reset | Description 
Value 
~ e [s [ew 
RTC HRS ALM CNT | [4:0] FRO |- |. Current hour alarm value 
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5.8.5.2.20 RTC DAY ALM CNT 
Description: Current day alarm value 


IKCHEREIEIEIESEREJEIEJEJEREIEE SERE 


Reserved 


ER 00 5 1 
reaf a o e o e e e e e E e e e E ee 
msu] s ejujojele]r|s|sls]s] 2I A] 
C RERMAE T 


RTC. DAY. CNT 


Type 
Reset 
d-Na Type | Reset | Description 
Value 


[ [gus [Ro [ww 
RTC DAY ALM ONT | [15:0] FRO |- | Current day alarm value 


5.8.5.2.21 RTC_SPG_CNT 
Description: Current spg counter value 


m Ree EAE 


Reserved 
ef 
ER 17: a a a a a s] ej e] 
| Bk [15] 4 NE Ne Wi | 30 | 9 Co | v | e| s  4j|s9|2|1]o| 


Name Reserved RTC_SPG_CNT 


Type 


ote Type | Reset | Description 

Value 
Z fea Co 
RTC_SPG_CNT | [7:0] Ro Jeo Current spg counter value 


5.8.5.2.22 RTC_SPG_CNT_UPD 
Description: Current spg counter update 
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0x0054 RTC SPG Counter Update (reset 0x0000 0000) RTC SPG CNT UPD 


BEER See Pee ae ee ene IO IER ER IER 


Reserved 


Na Type | Reset | Description 
Value 


| i tte) [mo [sem [Reseved —— BRNO | 


RTC SPG CNT UPD | [7:0] RAN |8'hO Current spg counter update 
Write new counter value to this register to start an 
spgd counter updating operation in RTCVDD 
domain. 
Reading this register can get recent updating value 


5.8.6 Application Notes 


Second counter, minute counter, hour counter and day counter always run in 
RTCVDD domain. However, if software wants to access or control these functions, it 
should set rtc eb and rtc rtc eb first. 


After setting rtc eb and rtc rtc eb, software can get second, minute, hour and day 
counter values by reading rtc sec cnt, rtc min cnt, rtc hour cnt and rtc. day cnt. 
Double-reading method is still recommended, like the system timer reading. 


RTC timers provide second interrupt, minute interrupt, hour interrupt and day interrupt. 
Software can enable these interrupts by setting 1 to rtc sec int en, rtc min int en, 
rtc sec hour en and rtc day int en, check status by reading rtc sec int mask sts, 
rtc min int mask sts, rtc hour int mask sts and rtc day int mask sts, and clear 
these interrupts by writing 1 to rtc sec int clr, rtc min int clr, rtc hour. int clr and 
rtc day int clr. 


Software can update the four counter values by writing new value to rtc sec cnt upd, 
ric min cnt upd, rtc hour cnt upd or rtc day cnt upd. However, the changing time 
is very long, about 125 ms. In order to improve software efficiency, RTC timer provides 
four interrupts to inform software changing completion. Software can enable these 
interrupts by setting rtc sec. cnt upd int en, rtc min cnt upd int en, 

rtc hour cnt upd int en and rtc day cnt upd int en, check status by reading 

rtc sec cnt upd int mask sts, rtc min cnt upd int mask sts, 

rtc hour cnt upd int mask sts and rtc day cnt upd int mask sts, and clear these 
interrupts by writing 1 to rtc sec cnt upd int clr, rtc min cnt upd int clr, 

rtc cnt upd hour int clr and rtc day cnt upd int clr. The changes to four counters 
are independent, and it does not need waiting for first changing to complete before 
changing next one. 

RTC timer provides an alarm function. If an alarm occurs, alarm interrupt is issued. 


Software can enable this interrupt by setting rtc alm int en, check status by reading 
rtc alm int mask sts, and clear these interrupts by writing 1 to rtc alm int clr. 
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Alarm value can be configured by writing expected value to rtc sec alm upd, 

rtc min alm upd, rtc hour alm upd and rtc day alm upd. However, the changing 
time is very long, about 125 ms. In order to improve software efficiency, RTC timer 
provides four interrupts to inform software changing completion. Software can enable 
these interrupts by setting rtc sec alm upd int en, rtc min alm upd int en, 

rtc hour alm upd int en and rtc day alm upd int en, check status by reading 

rtc sec alm upd int mask sts, rtc min alm upd int mask sts, 

rtc hour alm upd int mask sts and rtc day alm upd int mask sts, and clear 
these interrupts by writing 1 to rtc sec alm upd int clr, rtc min alm upd int clr, 
rtc alm upd hour int clr and rtc day alm upd int clr. The changes to the four 
counters are independent, and it does not need waiting for first changing to complete 
before changing next one. 


Because RTC timers are in RTC clock domain, all interrupts can be used to wakeup 
System from deep sleep. Another important function is alarm interrupt can power up 
base band chip from power-down mode. 


5.9 General Purpose Timer 


5.9.1 Overview 


The module includes three general-purpose timers, two RTC-clock trigged asynchronous 
timers, and one PCLK trigged synchronous timer. 


5.9.2 Features 


RTC clock trigged timers: 

| Two independent RTC clock trigged timers 

| 32-bit decreasing counter 

| Support one-time mode and period mode 

| Support configurable counting value 

| Can be used as wakeup source during deep sleep 


PCLK clock trigged timer: 

| One PCLK clock trigged timer 

| 32-bit decreasing counter 

| Support one-time mode and period mode 

l Support configurable counting value 

| Cannot be used as wakeup source during deep sleep 


5.9.3 Signal Description 


Null 


5.9.4 Function Description 


V.0.1 


The MCU sub-system provides three general-purpose timers. Timer 0 and Timer 1 are 
trigged by RTC clock, which is 32.768KHz, and Timer 2 is trigged by PCLK, which is 
26MHz. These three timers can be controlled independently. 
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5.9.4.1 RTC Clock Trigged Timers 


Timer 0 and Timer 1 are trigged by RTC clock, which is 32.768KHz. So the counting 
step is about 30.5us. 


Each timer has a 32-bit decreasing counter. This kind of timer provides two operating 
modes: one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


Because trigging clock is RTC clock, these two timers can be used to wake up system 
during deep sleep. 


5.9.4.2 — PCLK Trigged Timers 
Timer 2 is trigged by PCLK, which is 26MHz. So the counting step is about 38.5ns. 


This timer has a 32-bit decreasing counter. This timer provides two operating modes: 
one-time mode and period mode. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


Because trigging clock is PCLK, this timer cannot be used to wake up system during 
deep sleep. 


5.9.5 Contro! Registers 


5.9.5.1 Memory map 
ARM base address: 0x8100 0000 


EN 


EN TIMERO_LOAD TimerO load value 
0x0004 TIMERO VALUE TimerO counter value 
0x0008 TIMERO CTL TimerO control registers 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 331 of 1011 


This document contains information on a product under development. 


Onrandinim ennanian tha vinht ta nahanna ar dianantiniia thia neadiint iki d min 


EA SPREADTRUM SC8810 Design Specification 


9 a . H 


Timer1: 


9 = . . 


0x0024 TIMER1_VALUE Timer1 counter value 


Timer2: 


PNEU CNN 


5.9.5.2 Register Descriptions 


5.9.5.2.1 TIMERO LOAD 


Description: Timer load value 
0x0000 TimerO load value (Reset 0x0000 0000) TIMERO LOAD 


[EE EUR] Ee p, 2 ESSET ST ERES ER [RE 


timerO load 


timerO load [31:0] RW 32’h0 TimerO load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 332 of 1011 


This document contains information on a product under development. 


Cen iA rena tha vinkt ta Al emma ar dianantiniia thin memi iii d antian 


EAR SPREADTRUM SC8810 Design Specification 
[FeuName [en [RW [Pesetvawe | Description | 


the first counting start number. 


In periodic mode, this value is 
each counting start number. 


5.9.5.2.2 TIMERO_VALUE 


Description: TimerO counter value 


KHERESEIEIESEIEIJEIEJEJEREIERE SEZK 


timerO value 


timerO value 
Type 


timerO value [31:0] 32’h0 TimerO counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.9.5.2.3 TIMERO CTL 


Description: TimerO control registers 
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Reserved 


timer | timer 
Reserved 0 ru 0m Reserved 
ode 


Preset fo e 


ERERKRERERERERERERERKNENEN 
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Reserved 


timerO run TimerO open bit 
0: timer stops 
1: timer runs 


timerü mode j TimerO mode select 
0: one-time mode 
1: period mode 


Reserved 


5.9.5.2.4 TIMERO INT 


Description: Timer interrupt 


a RE 


Reserved 


[31:5] 27'hO Reserved 
timerO Id busy | [4] RO 1'h0 TimerO load busy status 
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0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timerO int clr TimerO Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timerO int mas TimerO interrupt masked status 
k sts 


timerO int raw TimerO interrupt raw status 
_sts 


timerO int en TimerO interrupt enable 


5.9.5.2.5 TIMER1, LOAD 


Description: Timer1 load value 


KCHEREJEIEIEAEJEIESEIETEREIETEEZEI 


timeri load 


[EES EE] ff. Ces BEE S SER ES 


timerí load 


Type RW 


timer1 load [31:0] RW 32’h0 Timer1 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 
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5.9.5.2.6 TIMER1 VALUE 


Description: Timer1 counter value 


IKCNEREIEJESESEIEIESEREJEREIEKE IEAES 
e| ome] 


timer1 value 
Type 
Reset 


timeri value 


Type 


timeri value [31:0] 32'h0 Timer1 counter value 
This read-only register indicates 
current counter value. 
It's not recommended to read 
this register in normal usage. 
Because the counter is in 
different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.9.5.2.7 TIMER1_CTL 


Description: Timer1 control registers 


IKCHERECIEIEIEIEJEIESERETEREIETEEZEI 
CO NEN NNNM 


Reserved 


timer | timer 


Reserved 1 ru 1m Reserved 
ode 


Ce [Re 
reel PhP PPP rhe Pl 
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Reserved 


timerl1 run j Timer1 open bit 
0: timer stops 


1: timer runs 


timer! mode Timer1 mode select 
0: one-time mode 
1: period mode 


Reserved 


5.9.5.2.8 TIMER1 INT 


Description: Timer1 interrupt 
0x002C Timer1 interrupt (Reset 0x0000 0000) TIMER1 INT 


Reserved 


Reserved 


[31:5] 27h0 Reserved 
timer1 Id busy | [4] RO 1’ho Timer1 load busy status 
0: Timer is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 


This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


timerl int clr [3] WO T'ho Timer1 Interrupt clear 
Write 1 to this bit to clear 
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interrupt 


timer1_int_mas Timer1 interrupt masked status 
k sts 


timerí int raw Timer1 interrupt raw status 
_sts 


timer1_int_en Timer1 interrupt enable 


5.9.5.2.9 TIMER2_LOAD 


Description: Timer2 load value 


KNEREIEIEIESEIEJEJEJEJEREIER SEE 


timer2 load 


timer2 load 


WO 


timer2 load [31:0] WO 32’h0 Timer2 load value 
Write to this register will reload 
the timer with the new value. 
In one-time mode, this value is 
the first counting start number. 
In period mode, this value is 
each counting start number. 


5.9.5.2.10 TIMER2 VALUE 


Description: Timer2 counter value 
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timer2 value 


timer2 value 


L-IJENENERNERERERERERERERERERENENR: CN 
[ei [mw [resava [Desorption 


timer2_value [31:0] 32’h0 Timer2 counter value 
This read-only register indicates 
current counter value. 


5.9.5.2.11 TIMER2 CTL 


Description: Timer2 control registers 


KCHEREIEREIESEIEJEIEIEIEREIEIEREZKEI 
Pme UAR T 


Reserved 


Reserved 


Timer2 open bit 
0: timer stops 
1: timer runs 


Timer2 mode j Timer2 mode select 
0: one-time mode 
1: period mode 


Reserved 
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5.9.5.2.12 TIMER2 INT 


Description: Timer2 interrupt 
0x004C Timer2 interrupt (Reset 0x0000 0000) TIMER2 INT 


e eee EUN RR HU ET 


Reserved 


EM GNE sis 


Reserved 


timer2 int clr i Timer2 Interrupt clear 


Write 1 to this bit to clear 
interrupt 


timer2_int_mas Timer2 interrupt masked status 
k_sts 


timer2_int_raw Timer2 interrupt raw status 
_sts 


timer2_int_en Timer2 interrupt enable 


5.9.6 Application Notes 


5.9.6.1 RTC Clock Trigged Timers 
When software uses RTC clock trigged timer, it should set tmr_eb bit and tmr_rtc_eb 
bit in global control register. 
Before opening timerO run or timer1 run, software should configure all control 
registers — timerO load or timer load, timerO mode or timer1 mode, timerO int en 
or timer1 int en. 
Then timerO run or timer1 run is set to 1 to open corresponding timer. 
After receiving interrupt issued by a timer, software can check interrupt status by 
reading timerO int mask sts or timer1 int mask sts, and can clear interrupt by 
writing 1 to timerO int clr or timer1 int clr. 
When software completes using RTC clock trigged timer, it should disable timerO run 
or timer run firstly, then it disable tmr rtc eb and tmr eb in global control registers. 
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5.9.6.2 


It's IMPORTANT that there are 2-3 RTC clock cycles delay from setting timerO load or 
timert1 load to counter setting success because of different clock domains, that is, if N 
is configured in timerO load or timer1 load, real counting number is N+2 or N+3. 


And during this 2-3 RTC clock cycles loading time, any new loading operation is 
forbidden. Each Timer provides a bit, timerO Id busy or timert ld busy, for software 
to indicate if timer is busy in last loading. And software should check this bit before any 
new loading. 


It’s not recommended to read counter value in normal usage. Because the counter is 
binary-code counter, not gray-code, and is in different clock domain with APB, 
software needs use double-reading method to read this value, like system timer. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


PCLK Trigged Timers 


When software uses PCLK trigged timer, it should set tmr. eb bit in global control 
register. 


Before opening timer2 run, software should configure all control registers — 
timer2 load, timer2 mode, timer2 int en. 

Then timer2 run is set to 1 to open the timer. 

After receiving interrupt issued by a timer, software can check interrupt status by 
reading timer2 int mask sts, and can clear interrupt by writing 1 to timer2 int clr. 


When software completes using PCLK trigged timer, it should disable timer2 run firstly, 
and then it disable tmr eb in global control registers. 


If the timer is configured in one-time mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued. The counter stays at 0 until software 
load it again. 


If the timer is configured in period mode, counter decreases from setting value to 0. 
When counter gets to 0, an interrupt is issued, and counter is reloaded by setting 
value, and then counter continues to decrease from setting value. 


5.10 Watchdog Timer 


5.10.1 Overview 


V.0.1 


Watchdog timer is a 32-bit decreasing timer with RTC-clock trigged, and this timer can be 
used to issue system reset. 
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5.10.2 Features 
| RTC-clock trigged 
|  32-bit decreasing timer 
| Support 32-bit timer value loading 
| Support reset mode for watchdog function 
| Support interrupt mode for debug function and timer function 


5.10.3 Signal Description 
Null 


5.10.4 Function Description 
After hardware reset, watchdog timer is 32'hFFFF FFFF. 


And after enabled, watchdog timer decreases from the reset value or from 
software-loading value. 


The counting step is one RTC clock cycle. 


For reset mode, whenever watchdog timer gets to 0, system reset is issued. Then 
system reboots, and watchdog timer comes back to 32'hFFFF FFFF, and all 
controlled registers and status also come back to reset value, except interrupt raw 
status. Interrupt raw status can be used to judge if or not system rebooting comes 
from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


After enabled, watchdog timer can be loaded at any time, and software should 
guarantee the timer is loaded before it decreases to 0. 


Reset mode is used as normal watchdog function. And interrupt mode is used as 
debug mode or as a generic periodic timer. 


5.10.5 Control Registers 
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5.10.5.1 Memory map 
ARM base address: 0x8200 0040 


9 =l . . 


0x0010 WDG_INT_RAW Watchdog interrupt raw status 
0x0014 WDG INT MASK Watchdog interrupt masked status 


0x0018 WDG ONT LOW Low 16 bit of watchdog counter value 
0x001C WDG ONT HIGH High16 bit of watchdog counter value 


0x0020 WDG LOCK Watchdog lock 


5.10.5.2 Register Descriptions 


5.10.5.2.1 WDG_LOAD_LOW 


Description: Low 16 bit of watchdog load value 


Low 16 bit of watchdog load value (Reset 0x0000_FFFF) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


wdg. load low 


[31:16] 16'h0 Reserved 


wdg load low [15:0] 16'hFFFF wdg load low: low 16 bit of 
watchdog timer load value. 
Wdg load high: high 16 bit of 
watchdog timer load value. 
wdg load low and 
wdg load high are used 
together. 


Software should write 
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wdg. load high firstly, and then 
write wdg load low, because 
writing wdg load low can trig 
loading both wdg load low and 
wdg load high to watchdog 
counter, and writing 

wdg load high cannot trig this 
event. So software must 
guarantee wdg load high is 
ready when writing 

wdg load low. 

In reset mode, software should 
load new value before timer 
decrease to 0. 

In interrupt mode, this value is 
counting start number. 

The default value is about 8 
seconds. 


5.10.5.2.2 WDG LOAD HIGH 


Description: High 16 bit of watchdog load value 


KNEREIEREIESESEIEIEJEJEREIEREREK 


Name Reserved 


Type 


Toont EERE E EN A 
A EG. TAE EAEE 


wdg_load_high 


| FieldName — | Name |RW | Reset Value | Value | Reset Value | Description = | 


C 16] mo e ho Reserved 
wdg_load_high | [15:0] 16'h0003 See wdg load low description 


5.10.5.2.3 WDG CTRL 


Description: Watchdog control 
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Reserved 


[31:2] RO 30’h0 Reserved 
wdg_run [1] RW 1'h0 Watchdog counter open: 
0: counter stops. 
1: counter runs. 
wdg mode [0] RW T'ho Watchdog mode 
0: reset mode 
1: interrupt mode 


5.10.5.2.4 WDG_INT_CLR 


Description: Watchdog interrupt clear 


KCNEREJEIEIEZEJEIEIESETEREIETE EAE 


Reserved 


Reserved 


[31:1] RO 31'h0 Reserved 
wdg_int_clr [0] WO 1’ho Watchdog interrupt clear 
Write 1 to this bit to clear 
interrupt 
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5.10.5.2.5 WDG INT RAW 


Description: Watchdog interrupt raw status 
0x0010 Watchdog interrupt raw status (Reset 0x0000 0000) WDG INT RAW 


SOEs a eae eee ES SUN EIU RR EC GEN UT 


Reserved 


Reserved 


Reserved 


wdg ld busy i Watchdog load busy status 


0: Watchdog is ready for new 
loading 


1: Last loading is not completed 


Software must not load new 
value when this bit is busy, that 
is, this bit should be checked 
before any new loading. 

This bit is set after a new 
loading, and lasts two or three 
RTC clock cycles, about 60us - 
92us. 


Reserved 


wdg int raw ^ Watchdog interrupt raw status 


5.10.5.2.6 WDG INT MASK 


Description: Watchdog interrupt mask status 
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Reserved 


Reserved 


Reserved 


= 1] 31'h0 
wdg int mask T'ho 


5.10.5.2.7 WDG_CNT_LOW 


Watchdog interrupt masked 
status 


Description: Low 16 bit of watchdog counter value 


KNEREJEIEIEIEJEIESEIETEREIEE EAE 
De wd 


Reserved 


Reserved 


16'h0 
16'hFFFF 


wdg cnt low: Low 16 bit of 
watchdog timer counter value. 
wdg cnt high: High 16 bit of 
watchdog timer counter value. 
wdg cnt low and wdg cnt high 
are used together. 

This read-only register indicates 
current counter value. 
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It's not recommended to read 
this register in normal usage. 


Because the counter is in 


different clock domain with 
APB, software needs use 
double-reading method to read 
this value, like system timer. 


5.10.5.2.8 WDG  CNT HIGH 


Description: High 16 bit of watchdog counter value 


KNEREJEJEIEIEJEIESEIESEREIEIEREZEI 
De o mew o o] 


Reserved 
Reset (MA 11e a 
| Bk hi5 14 13] 12 1| 10 | 9 | Sum? Ce) BERBERS 


wdg. cnt high 


ot 16] 16'h0 Reserved 
wdg cnt high [15:0] 16'hFFFF See wdg cnt low description. 


5.10.5.2.9 WDG LOCK 


Description: Watchdog lock control 


Lm [ST [s [9 [2 [2 [5 [a [ 5 | 2] [9 | [9 [|  [ 5] 
De es 


Reserved 
Type 
Reset 


wdg lock 


Type 
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[31:16] 16'h0 Reserved 

[15:0] 16'h0 Watchdog lock control 
Write 16'hE551 to this register 
to unlock watchdog. 
Write other value to this register 
to lock watchdog 
If reading this register, bit-0 is 
lock status, and other bits are 
reserved. 
If watchdog is locked, all control 
registers cannot be written by 
software. 


5.10.6 Application Notes 


When software uses watchdog, it should set wdg eb bit and wdg rtc eb bit in global 
control register, and also should guarantee arch rtc. eb is set. 


Before configuring watchdog, software should write 16'hE551 to wdg lock to unlock 
watchdog. 


Then Software configures all control registers - wdg load low, wdg load high and 
wdg mode. 


IMPORTANT: wdg load high should always be configured before writing 
wdg load low. 


Then wdg run is set to 1 to open counter. 


Reset mode is used as normal watchdog function. After enabled, watchdog timer can 
be loaded at any time, and software should guarantee the timer is reloaded before it 
decreases to 0. 


Whenever watchdog timer gets to 0, system reset is issued. Then system reboots, 
and watchdog timer comes back to 32'hFFFF FFFF, and all controlled registers and 
status also come back to reset value, except interrupt raw status. Interrupt raw status 
can be used to judge if or not system rebooting comes from watchdog reset. 


For interrupt mode, watchdog timer runs as a periodic generic timer. If watchdog timer 
gets to 0, an interrupt is issued, and then the timer is reloaded automatically. 


After receiving interrupt, software can check interrupt status by reading wdg int mask, 
and can clear interrupt by writing 1 to wdg int clr. 


Interrupt mode is used as debug mode or as a generic periodic timer. 


When software completes using watchdog, it should disable wdg run firstly, then it 
disable wdg rtc eb and wdg eb in global control registers. 


I's IMPORTANT that only writing wdg load high cannot reload watchdog. Both 
wdg load low and wdg load high should be written if watchdog need reloaded. And 
software must write wdg load high firstly, then write wdg load low. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 349 of 1011 


This document contains information on a product under development. 


[P — — thia neadiint udthard nntinan 


EAR SPREADTRUM SC8810 Design Specification 


Another IMPORTANT thing is that there are 2-3 RTC clock cycles delay from setting 
wdg load low to counter setting success because of different clock domains, that is, if 
N is configured in (wdg load high,wdg load low), real counting number is N+2 or 
N+3. 


And during this 2-3 RTC clock cycles loading time, any new loading operation is 
forbidden. Watchdog provides a bit, wdg Id busy, for software to indicate if counter is 
busy in last loading. And software should check this bit before any new loading. 


It’s not recommended to read counter value in normal usage. Because the counter is 
binary-code counter, not gray-code, and is in different clock domain with APB, 
software needs use double-reading method to read this value, like system timer. 


5.11 System Timer 


5.11.1 Overview 


System timer is a 32-bit free-running increasing timer with 1ms step. 


5.11.2 Features 


| RTC-clock trigged 

| 32-bit free-running increasing timer 

| 1ms step 

| Support one configurable alarm, and support alarm interrupt generating 
| Alarm interrupt can be used as wakeup source during deep sleep 


5.11.3 Signal Description 


Null 


5.11.4 Function Description 


V.0.1 


After hardware reset, system timer is 0. And after enabled, system timer runs from 0 to 
the maximum, 2^32-1. if system timer gets to the maximum, it return to 0 again and 
then continue increasing. If no new hardware reset occurs and system timer is kept 
enabled, nothing can stop system timer. 


The counting step is 1ms, that is, the timer increases by 1 per 1ms. 
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The timer value can be read by software. But double-reading method must be used 
because of different clock domains. 


Based on system timer free running, it provides an alarm function. When system timer 
value is equal to alarm value, an interrupt is issued, and this interrupt can be used for 
system wakeup source during deep sleep. 


5.11.5 Control Registers 


5.11.5.1 Memory map 
ARM base address: 0x8700 3000 


OTTS D ipti 
Addré escription 


5.11.5.2 Register Descriptions 


5.11.5.2.1 SYST_ALARM 


Description: System timer alarm 


Cm [T9] [2 [29 [5 [w | s | 2] 5 9] [| 7 | | 


Syst alarm 
Type 


Syst alarm 


Syst alarm A :0] 32'h0000FFFF | System timer alarm value: 
If system timer is equal to 
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system alarm, one interrupt is 
issued. 


5.11.5.2.2 SYST VALUE 


Description: System timer value 


KCNEREJEIJEIEZEJEIESEIESEREIETIEGEAEI 


Syst value 


Syst value a :0] 32'h0 System timer value 
Double-reading method MUST 
be used to read this register. 


5.11.5.2.3 SYST INT 


Description: System timer interrupt 


KNERECIEIERESESEJEIEJEJEREIEE REAK 
Pme o RT 


Reserved 


Reserved 


RO 
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Reserved 


Syst int pls sts i System timer interrupt pulse 
status 
This bit is used only for 
debugging. 


syst_int_clr System timer Interrupt clear 


Write 1 to this bit to clear 
interrupt 


syst_int_mask_ System timer interrupt masked 
sts status 


syst_int_raw_st System timer interrupt raw 
S status 


Syst int en System timer interrupt enable 


5.11.6 Application Notes 


When software begins to use system timer, it should set sys eb bit and sys rtc eb bit 
in global control register. 


When software completes using system timer, it should disable sys eb bit and 
Sys rtc eb bit in global control registers. 


When software uses alarm function, it should configure sys alarm and sys int en. 


After receiving interrupt issued by a system timer, software can check interrupt status 
by reading sys int mask sts, and can clear interrupt by writing 1 to sys int clr. 


IMPORTANT: 


System timer is in RTC clock domain, and there is no shadow register for reading. So 
double-reading method MUST be used to read this register. When software wants to 
get system timer value, software needs read twice, and if twice numbers are the same, 
this value is correct, otherwise, software should repeat above operating — next twice 
reading and comparison. 


5.12 MCU JTAG Interface 


The MCU JTAG interface consists of the following pins. 


MTDO, test data output 

MTDI, test data input 

MTCK, test clock 

MTMS, test mode 

MTRST N, test reset, active low 


For JTAG timing parameters please see "JTAG Timing". 
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5.12.1 JTAG Timing 


lrokcv 
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TCKL 


TCK 


TMS 


TDI 


TDO 
Figure 5-11 JTAG Interface Timing 


Table 5-5 JTAG Interface Timing 


Parameter Typical 
Symbol 


"IN e 


tow — | [tow | TCK pulse width high | | TCK pulse width high — | width high | 10 | | 500000 | 


trek TCK pulse width low 100 500000 

D E 
EE. Tuo ONE E 
Dus [onneaan is | - | —- [rs — 


fio 7 mópemomwpe | 5 | - | 7 mw — 
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6 Micro-Controller Unit Peripherals 


6.1 USB Device Interface 


6.1.1 


6.1.2 


6.1.2.1 


6.1.2.2 


V.0.1 


Overview 


The USB interface is a USB device-only controller, fully compliant with the USB 2.0 
Specification. The USB 2.0 configurations support high-speed(HS, 480-Mbps), 
full-speed(FS,12-Mbps), and low-speed(LS, 1.5-Mps) transfers. USB core connects to the 
industry-standard AMBA High-Performance Bus (AHB) to communicate with the 
application and system memory, and is fully compliant with AMBA specification, Revision 
2.0. 


Features 


General Features 
| Supports different clocks for AHB and the PHY interfaces for ease of integration 
| Uses the coreConsultant utility to configure the core to user requirements 
| Includes USB power management features 
| 


Supports packet-based, Dynamic FIFO memory allocation for endpoints for small 
FIFOs and flexible, efficient use of RAM 


| Uses single-port RAM instead of dual-port RAM for smaller area and lower power. 

| Provides support to change an endpoint's FIFO memory size 

| Supports endpoint FIFO sizes that are not powers of 2, to allow the use of contiguous 
memory locations 

| Supports the Keep-alive in Low-Speed mode and SOFs in High/Full-Speed modes 

| Power-optimized design 


Application Features 
| Interfaces for the application via the AHB: 


n AHB Slave interface for accessing Control and Status Registers(CSRs),the 
Data FIFO, and queues 

n Optional AHB Master interface for Data FIFO access when Internal DMA is 
enabled 


| Supports only 32-bits data on the AHB 


| Supports Little or Big Endian mode(selectable by pin, In our case, the pin is tied to 
1'b1 for Big Endian) 


| Supports all AHB burst types in AHB Slave interface 


| Supports Split, Retry, and Error AHB responses on the AHB Master interface; these 
are not generated on the AHB Slave interface(That means core itself will not generate 
split response, but as a master, it can handle split response as retry response. In our 
case, the AHB bus does not support split transfer, so there won't be any split 
response occurred.) 


| Software-selectable AHB burst type on AHB Master interface 


n If INCR4 is chosen, core only uses INCR4. 

n If INCR8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

n |IfINCR8 is chosen, core normally uses INCR8, but at the beginning and at the 
end of a transfer, it can use INCR4, depending on the size of the transfer. 

n |fINCR16 is chosen, core normally uses INCR16, but at the beginning and at 
the end of a transfer, it can use INCR4/INCR8, depending on the size of the 
transfer. 
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| Handles the fixed burst address alignment. For example, INCR16 is used only when 
lower addresses [5:0] are all 0. 


| Generates AHB Busy cycles on the AHB Master interface 
| Takes care of the 1KB boundary breakup. 


| Includes optional interface to an external DMA controller; data is transferred through 
the AHB Slave interface. 


6.1.2.3 USB 2.0 Supported Features 


| Complies with the On-The-Go Supplement to the USB 2.0 Specification (Revision 
1.0a) 

| Operates in High-Speed (HS, 480-Mbps), Full-Speed (FS, 12-Mbps) and Low-Speed 
(LS, 1.5-Mbps) modes 

| Supports the UTMI+ Level 3 interface (Revision 1.0, February 25th, 2004). 8-, 16-, 
and 8/16-bit data buses are supported. 


| Supports ULPI interface (Revision 1.1rc, September 1st, 2004) - 8-bit SDR, 4-bit DDR, 
6-pin Serial, 3- pin Serial 
| Includes automatic ping capabilities 


6.1.2.4 Power Optimization Features 
| AHB clock gating support during USB Suspend and Session-Off modes 
| Data FIFO RAM chip-select deasserted when not active 
| Data FIFO RAM clock-gating support 


6.1.3 Signal Description 
Table 6-1 USB interface pins 


Value 
Type During Description 
Reset 


[| s AG [vosuss|w. wk [ussasains ess — 
[| [om . — [ao [voouss|N& — NA [0S6 aea ine reges 
[ [ws unie [o voouss [na [NA | Tit mode werebe — 
[wonuss|wA [NA [Tc mode waaar — 
[woouss [wa [Wa | Tut mode naata | 
NA 


o| 
o 
rx rcv LCD D15 ra VDDUSB | NA TLL mode rx receive 
cn — hens [i ess pie — a [tenens — 
rx dp LCD D13 VDDUSB | NA TLL mode rx data 1 


NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
NA 
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DM/DP Ud 


I/O Port C 
External Bus State —- 
USB Interface Interface 


Peripheral i Model 


TLL MUX 


Figure 6-1 TLL mode connection 


6.1.4 Function Description 
The following figure shows the DWC_otg controller in a typical system. The core interfaces are 
summarized in the following subsections. 
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Figure 6-2 System-Level Block Diagram 


6.1.5 Control Registers 


By reading from and writing to the Control and Status Registers (CSRs) through the AHB Slave 
interface, your application controls the DWC_otg core. These registers are 32 bits wide, and the 
addresses are 32-bit block aligned. 


Only the Core Global, Power and Clock Gating, Data FIFO Access, and Host Port registers can be 
accessed in both Host and Device modes. When the DWC otg core is operating in one mode, either 
Device or Host, the application must not access registers from the other mode. If an illegal access 
occurs, a Mode Mismatch interrupt is generated and reflected in the Core Interrupt register 
(GINTSTS.ModeMis). 


The CSR address map is fixed and does not depend on the core's configuration (for example, 
how many endpoints are implemented). Host and Device mode registers occupy different 
addresses. All registers are implemented in the AHB Clock domain. 


6.1.5.1 Memory map 
ARM base address: 0x2030 0000 


0x0010 GRSTCTL Global Reset Contrl 


0x0028 GNPTXFSIZ Global NON-Periodic TX FIFO Size 
0x002C GNPTXSTS Global NON-Periodic TX Status 


0x0040 GSNPSID Global Synopsys ID 
0x0048 GHWCFG2 Global Hardware Configuration 2 
0x0810 DIEPMSK Device In Endpoint Mask 


0x0818 DAINT Device All Interrupt 


0x081C DAINTMSK Device All Interrupt Mask 
0x0834 DIEPEMPMSK Device In Endpoint Empty Mask 
0x0900 DIEPCTLO Device In Endpoint Control 0 
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[ovserAdaress [Name | pesoni —— 
0x0B00 DOEPCTLO Device Out Endpoint Control 0 


IN EP: 
0x900+(n*20) DIEPCTLn Device In Endpoint Control n 


OUT EP: 
0xB00+(n*20) 


DOEPCTLn Device Out Endpoint Control n 


IN EP: 
0x908+(n*20) DIEPINTn Device In Endpoint Int n 
OUT EP: 

0xB08+(n*20) DOEPINTn Device Out Endpoint Int n 


0x0910 DIEPTSIZO Device In Endpoint Transfer Size 0 


0x0B10 DOEPTSIZO Device Out Endpoint Transfer Size 0 


lm 
com 
ns 
com 


0x918h«(n*20h) | DTXFSTSn Device TX FIFO Status n 
OxOEO0 PCGCCTL Power and Clock Gating Control 


6.1.5.2 Register Descriptions 


6.1.5.2.1 GAHBCFG 
Description: (Global AHB Configure) 


0x0008 Global AHB Configure(reset 0x0000 0000) GAHBCFG 


ate Type | Reset | Description 
Value 
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DMAEN [5] 1'bO * 1'b0: Core operates in Slave mode 
* 1'b1: Core operates in a DMA mode 
This bit is always 0 when Slave-Only mode has been 
selected for the Architecture in coreConsultant 
(parameter OTG. ARCHITECTURE = 0). 
HBSTLEN [4:1] R/W 1’b0 Internal DMA Mode—AHB Master burst type: 
e 4'b0000 Single 
* 450001 INCR 
* 450011 INCR4 
* 450101 INCR8 
* 450111 INCR16 
* Others: Reserved 


GLBLINTRMSK R/W 1’b0 The application uses this bit to mask or unmask the 
interrupt line assertion to 
itself. Irrespective of this bit’s setting, the interrupt 
status registers are updated by the core. 
e 1’b0: Mask the interrupt assertion to the application. 
* 1'b1: Unmask the interrupt assertion to the 
application. 


6.1.5.2.2 GUSBCFG 
Description: (Global USB Configure) 


Global USB Configure (reset 0x0000 1400) GUSBCFG 


EE ESE” e, re Ree n e Cs EA 
co 


Boe tag | UP | Res 
Reserved Reserved sus TOR jo ps 


we [mp e e RE 
ODG A —?5$ 4. ER — EEERER 


[kr 
Res 
DDR | PHY FSI PHY 
ü T n B 


L 
wej 9 —— ee 


o-Na Type | Reset | Description 
Value 
CORRUPT TX [91] R/W | 1'bO This bit is for debug purposes only. Never set this 
PACKET bit to 1. 
FORCEDEVMODE [30] R/W | t'bO Writing a 1 to this bit forces the core to device mode 
irrespective of utmiotg iddig input pin. * 1'bO: 
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Normal Mode * 1'b1: Force Device Mode After 
setting the force bit, the application must wait at 
least 25 ms before the change to take effect. When 
the simulation is in scale down mode, waiting for 
500 us is sufficient. 


[es [ws [me [memes —— — — — — — 


TXENDDELAY [28] R/W | t'bO Writing a 1 to this bit enables the TxEndDelay 
timers in the core as per the section 4.1.5 on 
Opmode of the USB 2.0 Transceiver Macrocell 
Interface (UTMI) version 1.05. 
* 1'b0: Normal mode 
* 1'b1: Introduce Tx end delay timers 


| MES |RO [sb |Reevwdi —— € NS — 


TERMSELDLPULSE | [22] R/W | t'bO This bit selects utmi termselect to drive data line 
pulse during SRP. 
* 1’b0: Data line pulsing using utmi_txvalid (default). 
* 1'b1: Data line pulsing using utmi termsel. 


| Here |ro [zvo |Hostony oF KY 


ULPICLKSUSM [19] R/W | t'bO This bit sets the ClockSuspendM bit in the Interface 
Control register on the ULPI PHY. This bit applies 
only in serial modes. 

* 1’b0: PHY powers down internal clock during 
suspend. 
e 1'b1: PHY does not power down internal clock. 

ULPIAUTORES [18] R/W | t'bO This bit sets the AutoResume bit in the Interface 
Control register on the ULPI PHY. 
1’b0: PHY does not use AutoResume feature. 
1'b1: PHY uses AutoResume feature. 

ULPIFSLS [17] R/W | 1'bO The application uses this bit to select the FS/LS 
serial interface for the ULPI PHY. This bit is valid 
only when the FS serial transceiver is selected on 
the ULPI PHY. 

e 1'b0: ULPI interface 
* 1'b1: ULPI FS/LS serial interface 


L— — [mr jme ]m mew ————— — — —] 


PHYLPWRCLKSEL . | [15] R/W | t'bO Selects either 480-MHz or 48-MHz (low-power) 
PHY mode. In FS and LS modes, the PHY can 
usually operate on a 48-MHz clock to save power. 

e 1'b0: 480-MHz Internal PLL clock 

* 1'b1: 48-MHz External Clock In 480 MHz mode, 
the UTMI interface operates at either 60 or 30-MHz, 
depending upon whether 8- or 16-bit data width is 
selected. In 48-MHz mode, the UTMI interface 
operates at 48 MHz in FS and LS modes. This bit 
drives the utmi fsls low power core output signal, 
and is valid only for UTMI+ PHYs. 


[ma |RO freo [Reserved S 


USBTRDTIM [13:10] | RAW | 4'h5 Sets the turnaround time in PHY clocks. 
Specifies the response time for a MAC request to 
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the Packet FIFO 


Controller (PFC) to fetch data from the DFIFO 
(SPRAM). 


This must be programmed to 
* 4'h5: When the MAC interface is 16-bit UTMI-+. 
* 4'h9: When the MAC interface is 8-bit UTMI-+. 


The application uses this bit to select a Single Data 
Rate (SDR) or 


Double Data Rate (DDR) or ULPI interface. 


* 1’b0: Single Data Rate ULPI Interface, with 
8-bit-wide data bus 


* 1'b1: Double Data Rate ULPI Interface, with 
4-bit-wide data bus 


The application uses this bit to select either a 
high-speed UTMI+ or ULPI PHY, or a full-speed 
transceiver. 


* 1'b0: USB 2.0 high-speed UTMI+ or ULPI PHY 
* 1'b1: USB 1.1 full-speed serial transceiver 


The application uses this bit to select either a 
unidirectional or bidirectional USB 1.1 full-speed 
serial transceiver interface. 


* 1’b0: 6-pin unidirectional full-speed serial 
interface 


e 1'b1: 3-pin bidirectional full-speed serial interface 


The application uses this bit to select either a 
UTMI+ interface or ULPI Interface 


.* 150: UTMI+ Interface 
e 1'b1: ULPI Interface 


The application uses this bit to configure the core to 
support a UTMI-- PHY with an 8- or 16-bit interface. 
When a ULPI PHY is chosen, this must be set to 
8-bit mode. 


* 1’b0: 8 bits 
e 1’b1: 16 bits 


The number of PHY clocks that the application 
programs in this field is added to the 
high-speed/full-speed interpacket timeout duration 
in the core to account for any additional delays 
introduced by the PHY. This can be required, 
because the delay introduced by the PHY in 
generating the line state condition can vary from 
one PHY to another. 


The USB standard timeout value for high-speed 
operation is 736 to 816 (inclusive) bit times. The 
USB standard timeout value for full-speed operation 
is 16 to 18 (inclusive) bit times. The application 
must program this field based on the speed of 
enumeration. The number of bit times added per 
PHY clock are: High-speed operation: 


* One 30-MHz PHY clock = 16 bit times 
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* One 60-MHz PHY clock - 8 bit times 
Full-speed operation: 
* One 30-MHz PHY clock = 0.4 bit times 


* One 60-MHz PHY clock = 0.2 bit times 
* One 48-MHz PHY clock = 0.25 bit times 


6.1.5.2.3 GRSTCTL 
Description: (Global USB Configure? 


0x0010 Global Reset Contrli(reset 0x8000 0000) GRSTCTL 


TXF | RXF Res HSF | CSF 
Reserved TXFNUM PN ja p E m 
E RW 
E SS BEI 
[e SC 


d-Na Type Reset | Description 
Value 


[31] 1’b0 Indicates that the AHB Master State Machine is 
AHBIDLE DA in the IDLE condition. 
DMAREQ [30] 1’b0 Indicates that the DMA request is in progress. 
Used for debug. 


7 [mess [oo [memes —— — — — —— 


TXFNUM [10:6] | R/W 5'bo | This is the FIFO number that must be flushed 
using the TxFIFO Flush bit. This field must not 
be changed until the core clears the TxFIFO 
Flush bit. 

* 5'hO: 
- Tx FIFO 0 flush in device mode when in 
dedicated FIFO mode 
* 5'h1: 
- TXFIFO 1 flush in device mode when in 
dedicated FIFO mode 
* 5'h2: 
- TXFIFO 2 flush in device mode when in 
dedicated FIFO mode 
* 5b'hF: 
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- TXFIFO 15 flush in device mode when in 
dedicated FIFO mode 
* 5'h10: Flush all the transmit FIFOs in device 
or host mode. 


TXFFLSH [5] R WS SC | 5’b0 This bit selectively flushes a single or all 
transmit FIFOs, but cannot do so if the core is 
in the midst of a transaction. The application 
must write this bit only after checking that the 
core is neither writing to the TxFIFO nor 
reading from the TxFIFO. Verify using these 
registers: 

* Read—NAK Effective Interrupt ensures the 
core is not reading from the FIFO 

e Write—GRSTCTL.AHBldle ensures the core 
is not writing anything to the FIFO. Flushing is 
normally recommended when FIFOs are 
reconfigured or when switching between 
Shared FIFO and Dedicated Transmit FIFO 
operation. FIFO flushing is also recommended 
during device endpoint disable. The application 
must wait until the core clears this bit before 
performing any operations. This bit takes eight 
clocks to clear, using the slower clock of 
phy clk or hclk. 


RXFFLSH [4] R WS SC | 1’b0 The application can flush the entire RxFIFO 
using this bit, but must first ensure that the core 
is not in the middle of a transaction. The 
application must only write to this bit after 
checking that the core is neither reading from 
the RxFIFO nor writing to the RxFIFO. The 
application must wait until the bit is cleared 
before performing any other operations. This bit 
requires 8 clocks (slowest of PHY or AHB 
clock) to clear. 

The application writes this bit to flush the IN 


INTKNQFLSH [3] 
Token Sequence Learning Queue 
[ [8 I: 


HSFTRST (WS. The application uses this bit to flush the control 
logic in the AHB Clock domain. Only AHB 
Clock Domain pipelines are reset. 


* FIFOs are not flushed with this bit. 


* All state machines in the AHB clock domain 
are reset to the Idle state after terminating the 
transactions on the AHB, following the protocol. 


* CSR control bits used by the AHB clock 
domain state machines are cleared. 


* To clear this interrupt, status mask bits that 
control the interrupt status and are generated 
by the AHB clock domain state machine are 
cleared. 


* Because interrupt status bits are not cleared, 
the application can get the status of any core 
events that occurred after it set this bit. This is a 
self-clearing bit that the core clears after all 
necessary logic is reset in the core. This can 
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take several clocks, depending on the core's 
current state. 


CSFTRST [0] R WS SC | 1'bO Resets the hclk and phy clock domains as 
follows: * Clears the interrupts and all the CSR 
registers except the following register bits: 

- PCGCCTL.RstPdwnModule 

- PCGCCTL.GateHclk 

- PCGCCTL.PwrClmp 

-PCGCCTL.StopPPhyLPwrClkSelclk - 
GUSBCFG.PhyLPwrClkSel 

- GUSBCFG.DDRSel 
- GUSBCFG.PHYSel 
- GUSBCFG.FSIntf 
- GUSBCFG.ULPI UTMI Sel 

- GUSBCFG.PHYIf 

- HCFG.FSLSPclkSel 

- DCFG.DevSpd 
- GGPIO 
* All module state machines (except the AHB 
Slave Unit) are reset to the IDLE state, and all 
the transmit FIFOs and the receive FIFO are 
flushed. 

* Any transactions on the AHB Master are 
terminated as soon as possible, after gracefully 
completing the last data phase of an AHB 
transfer. Any transactions on the USB are 
terminated immediately. 

The application can write to this bit any time it 
wants to reset the core. This is a self-clearing 
bit and the core clears this bit after all the 
necessary logic is reset in the core, which can 
take several clocks, depending on the current 
state of the core. Once this bit is cleared 
software must wait at least 3 PHY clocks before 
doing any access to the PHY domain 
(synchronization delay). Software must also 
must check that bit 31 of this register is 1 (AHB 
Master is IDLE) before starting any operation. 
Typically software reset is used during software 
development and also when you dynamically 
change the PHY selection bits in the USB 
configuration registers listed above. When you 
change the PHY, the corresponding clock for 
the PHY is selected and used in the PHY 
domain. Once a new clock is selected, the PHY 
domain has to be reset for proper operation. 


6.1.5.2.4 GINTSTS 
Description: (Global Interrupt Status) 
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0x0014 Global Interrupt Status(reset 0x0000 0020) GINTSTS 


ERES a S8 552808559 [E208 ES ES SS EZ GN SIRO RAIN tr ir 


Res 
7 - a 


GIN NPT CUR 
NAK e em Ma 
EFF IS 
R_S 
W 


S RS | RS 
B. T S3 H S! 
ie 


Type Reset | Description 
Value 


lisi [31] R_SS_WC | 1’b0 The Wakeup bit is same for both L1 and normal 
wakeup, except that Partial Power-Down 
cannot be used in L1. In L1, this interrupt is 
asserted when a host-initiated resume or a 
device-initiated remote wakeup is detected on 
the USB in Host and Device modes. In Device 
mode, this interrupt is asserted when a resume 
is detected on the USB for normal suspend. 


SESSREQINT [30] R SS WC device. In Device mode, this interrupt is 
asserted when theutmiotg bvalid signal goes 
high. 


— — — [er | fo ness  — — — — —] 


CONIDSTSCHNG [28] R SS WO | 1’b0 The core sets this bit when there is a change in 
connector ID status. 


—XQ* [23] LM 1’b0 The core asserts this interrupt in Device mode 
when it detects a reset on the USB in Partial 
Power-Down mode when the device is in 
Suspend. 
This interrupt is not asserted in Host mode. 


FETSUSP [22] R SS WC This interrupt is valid only in DMA mode. This 
interrupt indicates that the core has stopped 
fetching data for IN endpoints due to the 
unavailability of TxFIFO space or Request 
Queue space. This interrupt is used by the 
application for an endpoint mismatch algorithm. 
For example, after detecting an endpoint 
mismatch, the application: 
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* Sets a global non-periodic IN NAK 
handshake 


* Disables In endpoints 
* Flushes the FIFO 


* Determines the token sequence from the IN 
Token Sequence Learning Queue 


* Re-enables the endpoints 


* Clears the global non-periodic IN NAK 
handshake 


If the global non-periodic IN NAK is cleared, the 
core has not yet fetched data for the IN 
endpoint, and the IN token is received: the core 
generates an "IN token received when FIFO 
empty" interrupt. The OTG then sends the host 
a NAK response. To avoid this scenario, the 
application can check the GINTSTS.FetSusp 
interrupt, which ensures that the FIFO is full 
before clearing a global NAK handshake. 


Alternatively, the application can mask the "IN 
token received when FIFO empty" interrupt 
when clearing a global IN NAK handshake. 


The Device mode, the core sets this interrupt to 
indicate that there is at least one isochronous 
OUT endpoint on which the transfer is not 
completed in the current microframe. This 
interrupt is asserted along with the End of 
Periodic Frame Interrupt (EOPF) bit in this 
register. 


The core sets this interrupt to indicate that 
there is at least one isochronous IN endpoint 
on which the transfer is not completed in the 
current microframe. This interrupt is asserted 
along with the End of Periodic Frame Interrupt 
(EOPF) bit in this register. 


The core sets this bit to indicate that an 
interrupt is pending on one of the OUT 
endpoints of the core (in Device mode). The 
application must read the Device All Endpoints 
Interrupt (DAINT) register to determine the 
exact number of the OUT endpoint on which 
the interrupt occurred, and then read the 
corresponding Device OUT Endpoint-n 
Interrupt (DOEPINTn) register to determine the 
exact cause of the interrupt. The application 
must clear the appropriate status bit in the 
corresponding DOEPINTn register to clear this 
bit. 


The core sets this bit to indicate that an 
interrupt is pending on one of the IN endpoints 
of the core (in Device mode). The application 
must read the Device All Endpoints Interrupt 
(DAINT) register to determine the exact 
number of the IN endpoint on which the 
interrupt occurred, and then read the 
corresponding Device IN Endpoint-n Interrupt 
(DIEPINTn) register to determine the exact 
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cause of the interrupt. The application must 
clear the appropriate status bit in the 
corresponding DIEPINTn register to clear this 
bit. 


[ i fmajo [evo [Rem — 

EOPF [15] R SS WO | t'bO Indicates that the period specified in the 
Periodic Frame Interval field of the Device 
Configuration register (DCFG.PerFrint) has 
been reached in the current microframe. 

ISOOUTDROP [14] R SS WO | 1’b0 The core sets this bit when it fails to write an 
isochronous OUT packet into the RxFIFO 
because the RxFIFO does not have enough 
space to accommodate a maximum packet 
size packet for the isochronous OUT endpoint. 

ENUMDONE [13] R SS WO | 1’b0 The core sets this bit to indicate that speed 
enumeration is complete. The application must 
read the Device Status (DSTS) register to 
obtain the enumerated speed. 


USBRST [12] R SS WC | 1'bO The core sets this bit to indicate that a reset is 
detected on the USB. 


USBSUSP [11] R SS WC | 1'bO The core sets this bit to indicate that a suspend 
was detected on the USB. The core enters the 
Suspended state when there is no activity on 
the phy line state i signal for an extended 
period of time. 


ERLYSUSP [10] R SS WC The core sets this bit to indicate that an Idle 
TA has been detected on the USB for 3 ms 


n— 1'bO some that the Set Global OUT NAK bit in 
the Device Control register 
(DCTL.SGOUTNak), set by the application, has 
taken effect in the core. This bit can be cleared 
by writing the Clear Global OUT NAK bit in the 
Device Control register (DCTL.CGOUTNak). 


GINNAKEFF Indicates that the Set Global Non-periodic IN 
NAK bit in the Device Control register 
(DCTL.SGNPInNak), set by the application, 
has taken effect in the core. That is, the core 
has sampled the Global IN NAK bit set by the 
application. This bit can be cleared by clearing 
the Clear Global Non-periodic IN NAK bit in the 
Device Control register (DCTL.CGNPInNak). 

This interrupt does not necessarily mean that 

a NAK handshake is sent out on the USB. The 
STALL bit takes precedence over the NAK bit. 

NPTXFEMP [5] 1'b1 This interrupt is valid only when 
OTG EN DED TX FIFO =0. This interrupt is 
asserted when the Non-periodic TxFIFO is 
either half or completely empty, and there is 
space for at least one entry to be written to the 
Non-periodic Transmit Request Queue. The 
half or completely empty status is determined 
by the Non-periodic TxFIFO Empty Level bit in 
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6.1.5.2.5 GINTMSK 
Description: (Global Interrupt Mask ) 
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MODEMIS R SS WC 
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the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpL vl). 


1'bO Indicates that there is at least one packet 
pending to be read from the RxFIFO. 


In Device mode, in the core sets this bit to 
indicate that an SOF token has been received 
on the USB. The application can read the 
Device Status register to get the current 
(micro)frame number. This interrupt is seen 
only when the core is operating at either HS or 
FS. 


The core sets this bit to indicate an OTG 
protocol event. The application must read the 
OTG Interrupt Status (GOTGINT) register to 
determine the exact event that caused this 
interrupt. The application must clear the 
appropriate status bit in the GOTGINT register 
to clear this bit. 


The core sets this bit when the application is 
trying to access: 

* A Host mode register, when the core is 
operating in Device mode 

* A Device mode register, when the core is 
operating in Host mode 
The register access is completed on the AHB 
with an OKAY response, but is ignored by the 
core internally and does not affect the 


b 
b 

operation of the core. 
b 


0 
1 Indicates the current mode. 


e 1'b0: Device mode 
* 1'b1: Host mode 
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0x0018 Global Interrupt Mask(reset 0x0000 0000) GINTMSK 


IEPI | EPM | Res 
Reserved NTM e ae 
SK 


USB | ERL 
SUS | YSU 
PMS | SPM 

K SK 


Type Reset | Description 
Value 
1'bo 
WKUPINTMSK [31] 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
SESSREQINTMSK [30] 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 


DISCONNINTMSK [29] R/W 1’b0 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
CONIDSTSCHNGMSK | [28] R/W 1’b0 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
LPM_INTMSK [27] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
PTXFEMPMSK [26] R/W 1’b0 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
HCHINTMSK [25] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
PRTINTMSK [24] R/W 1’b0 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
RESETDETMSK [23] R/W 1’b0 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
FETSUSPMSK [22] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
INCOMPISOOUTMSK | [21] R/W 1’b0 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
INCOMPISOINMSK [20] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
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OEPINTMSK [19] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
EPINTMSK [18] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
EPMISMSK [17] 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask D — ë 
EOPFMSK [15] 1’b0 1’b0: Mask a n. 
1'b1: Unmask Interrupt 
ISOOUTDROPMSK [14] R/W 1'b0: Mask Interrupt 
1'b1: Unmask Interrupt 
ENUMDONEMSK [13] R/W 1’bO 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
USBRSTMSK [12] R/W 1’bO 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
USBSUSPMSK [11] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
ERLYSUSPMSK [10] 1’b0 1'b0: Mask Interrupt 
1'b1: Unmask e 
ULPICKINTMsk is [es — rur neis — — — —— E — 


GOUTNAKEFFMSK [7] 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
GINNAKEFFMSK 1’bO 1'b0: Mask Interrupt 
1’b1: Unmask Interrupt 
NPTXFEMPMSK [5] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
RXFLVLMSK [4] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
SOFMSK [3] R/W 1'bO 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
OTGINTMSK [2] R/W 1’b0 1’b0: Mask Interrupt 
1’b1: Unmask Interrupt 
MODEMISMSK [1] R/W 1’b0 1’b0: Mask Interrupt 
1'b1: Unmask Interrupt 


| | [Reevwed | | 


6.1.5.2.6 GRXSTSR 
Description: (Global Receive Status Register) 
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0x001C Global RX Status Register(reset 0x0000 0000) GRXSTSR 


Emm 0000071527] 5 1m me EE ra 


Name Reserved PKTSTS ri 
E 


Type Reset | Description 
Value 


is 21] 4’b0 This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 


PKTSTS [20:17] Indicates the status of the received packet 

* 4'b0001: Global OUT NAK (triggers an 
interrupt) 

e 450010: OUT data packet received 

e 450011: OUT transfer completed (triggers 
an interrupt) 

* 460100: SETUP transaction completed 
(triggers an interrupt) 

* 460110: SETUP data packet received 
* Others: Reserved 


[16:15] 2'bO Indicates the Data PID of the received OUT 
data packet 
e 2/500: DATAO 
* 2/510: DATA1 
e 2/501: DATA2 
* 2511: MDATA 


BONT [14:4] 11'bO | Indicates the byte count of the received data 
packet. 

EPNUM [3:0] 4'bO Indicates the endpoint number to which the 
current received packet belongs. 


6.1.5.2.7 GRXSTSP 
Description: (Global Receive Status Pop) 
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0x001C Global RX Status Register(reset 0x0000 0000) GRXSTSR 


Emm 0000071527] 5 1m me EE ra 


Name Reserved PKTSTS ri 
E 


Type Reset | Description 
Value 


is 21] 4’b0 This is the least significant 4 bits of the 
(micro)frame number in which the packet is 
received on the USB. This field is supported 
only when isochronous OUT endpoints are 
supported. 


PKTSTS [20:17] Indicates the status of the received packet 

* 4'b0001: Global OUT NAK (triggers an 
interrupt) 

e 450010: OUT data packet received 

e 450011: OUT transfer completed (triggers 
an interrupt) 

e 460100: SETUP transaction completed 
(triggers an interrupt) 

* 460110: SETUP data packet received 
* Others: Reserved 


[16:15] 2'bO Indicates the Data PID of the received OUT 
data packet 
e 2/500: DATAO 
* 2/510: DATA1 
e 2/501: DATA2 
* 2511: MDATA 


BONT [14:4] 11'bO | Indicates the byte count of the received data 
packet. 

EPNUM [3:0] 4'bO Indicates the endpoint number to which the 
current received packet belongs. 


6.1.5.2.8 GRXFSIZ 
Description: (Global Receive FIFO Size) 
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0x0024 Global RX FIFO Size(reset Ox0000 0215) 


[Gira 
ERE EE EEE Eee Ese aR 


Reserved 


| Name | 
LER |... .  . 


15’b0 


ee ea eee 
I Eo ER CER ear 


Name RxFIFO Depth 


Type RW 


Na Type Reset Description 
Value 


i o p pe SSCS 


RXFDEP [15:0] 15'b215 | This value is in terms of 32-bit words. 

* Minimum value is 16 

* Maximum value is 32,768 
The power-on reset value of this register is 
specified as the Largest Rx Data FIFO 
Depth (parameter 
OTG RX DFIFO DEPTH) during 
coreConsultant configuration. 
If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 
OTG DFIFO DYNAMIC - 1), you can write 
a new value in this field. You can write a new 
value in this field. Programmed values must 
not exceed the power-on value set in 
coreConsultant. 


6.1.5.2.9 GNPTXFSIZ 
Description: | (Global Non-Periodic Transmit FIFO Size) 


KNEREJEJEJEZEJEIESEREREREIEE EAE 
Dae e 


NPTXFDEP 
Type RW 


Reset 16'h100 


| Name | NPTXFSTADDR 
Pret [es ee 


E EE | a a Pe eee t HI 
po NPTIFSTADPR 0 0 y O 
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Type Reset Description 
Value 


in [31:16] | RW 16'h100 | INEPTxFODep)This field is valid only for 
Device mode and when 
OTG EN DED TX FIFO = 1 This value is 
in terms of 32-bit words. 

* Minimum value is 16 

* Maximum value is 32,768 This field is 
determined during coreConsultant 
configuration by Enable Dynamic FIFO 
Sizing? 

(OTG TX DINEP DFIFO DEPTH 0):* 
OTG DFIFO DYNAMIC - 0—These flops 
are optimized, and reads return the 
power-on value. 

e OTG DFIFO DYNAMIC = 
1—Programmed values must not exceed the 
power-on value set in coreConsultant. 

The power-on reset value of this field is 
specified during coreConsultant 
configuration as Largest IN Endpoint FIFO 0 
Depth (parameter 
OTG_TX_DINEP_DFIFO_DEPTH_0). 


NPTXFSTADDR [15:0] 16'h100 | For Device mode, this field is valid only when 
OTG EN DED TX FIFO-0 
This field contains the memory start address 
for IN Endpoint Transmit FIFO# 0. 
OTG_RX_DFIFO_DEPTH 
This field is determined during 
coreConsultant configuration by Enable 
Dynamic FIFO Sizing? 
(OTG_DFIFO_DYNAMIC): 
* OTG_DFIFO_DYNAMIC = 0 —These flops 
are optimized, and reads return the 
power-on value. 
e OTG DFIFO DYNAMIC = 1—The 
application can write a new value in this field. 
Programmed values must not exceed the 
power-on value set in coreConsultant. 
The power-on reset value of this register is 
specified during coreConsultant 
configuration as the Largest Rx Data FIFO 
Depth (parameter 
OTG RX DFIFO DEPTH). 


6.1.5.2.10 GNPTXSTS 
Description: (Global Non-Periodic Transmit FIFO Status) 
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0x002C Global NON-Periodic TX Status GNPTXSTS 


ERES] EE EES ESE Eee RESI AA 


Res 
Name | erve NPTXQTOP NPTXQSPCAVAI 
d 
Type RO RO 


Configurable 


Caa C certguatie 
EE E PR E E EET 


NPTXFSPCAVAIL 


LINE RENE 


Type Reset Description 
Value 


Lexs—— [30:24] 7T'hO0 Entry in the ES e Tx Request Queue 
that is currently being processed by the 
MAC. 

* Bits [30:27]: Channel/endpoint number 

* Bits [26:25]: 

e 2'b00: IN/OUT token 

- 2'b01: Zero-length transmit packet (device 
IN/host OUT) 

- 2’b10: PING/CSPLIT token 

- 2'b11: Channel halt command 

* Bit [24]: Terminate (last entry for selected 
channel/endpoint) 

NPTXQSPCAVAIL [23:16] Indicates the amount of free space available 
in the Non-periodic Transmit Request 
Queue. Device mode has only IN requests. 
e 8’h0: Non-periodic Transmit Request 
Queue is full 
* 8'h1: 1 location available 
* 8'h2: 2 locations available 
*n:nlocations available (0 «n «8) 

* Others: Reserved 

NPTXFSPCAVAIL [15:0] Indicates the amount of free space available 
in the Non-periodic TxFIFO. Values are in 
terms of 32-bit words. 

e 16'h0: Non-periodic TxFIFO is full 

* 16'h1: 1 word available 

* 16'h2: 2 words available 

e 16'hn: n words available (where 0 <n < 
32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 
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6.1.5.2.11 GSNPSID 
Description: (Global Synopsys ID) 


[woe | ___Gloel Sropare reat 0054) — | — — owes 
KNESEJEIEIJEZESEIENEIEJEREIKIEJEZES 
Dae] o oem] 


SYNOPSYSID 


type | CN 


32'h4F54 


LZ] O aa. W 
BEES OE ERST ERGO Ee aaa o ea ar Ae 
pum| — 58 0o 85 5o we Ao | 


SYNOPSYSID 
Type SS 
| Reset | 32'h4F54 


Type Reset Description 
Value 
~ [31:0] 32'h4F54 | Release number of the DWC . otg core being 
used, currently OT2.91a. 


6.1.5.2.12 GHWCFG1 
Description: (Global Hardware Configuration 1) 


0x0044 Global Hardware Configuration 1 GHWCFG1 


TEES Fee s e Sea Elend ea Ee En E ER GR 
[Name | ew 


epdir 
Type RO 
Reset 32'b0 


Pe [sIvISIvITISD TS DETSTSTSTS TS TH: 
LINGE NEN 
Eres 


Type Reset Description 
Value 
tie [31:0] This 32-bit field uses two bits per endpoint 
to determine the endpoint direction. 
Endpoint 
* Bits [31:30]: Endpoint 15 direction 
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e Bits [29:28]: Endpoint 14 direction ... 
* Bits [3:2]: Endpoint 1 direction 


* Bits[1:0]: Endpoint 0 direction (always 
BIDIR) Direction 


* 2’b00: BIDIR (IN and OUT) endpoint 
e 2'b01: IN endpoint 

e 2/510: OUT endpoint 

e 2'b11: Reserved 


6.1.5.2.13 GHWCFG2 
Description: | (Global Hardware Configuration 2) 


0x0048 Global Hardware Configuration 2 GHWCFG2 


BEST RESTE RES EG EHI Re EO eb s S bh S RS BERT LER 


Res Res 
Name erve TKNQDEPTH Reserved | NPTXQDEP eve Reserved 
E 


a AMNEM | oz | | bio | 3’b0 


Name | Reserved NUMDEVEPS FSPHYTYPE | HSPHYTYPE GPN OTGARCH OTGMODE 
Ld 


Sy eS 
Value 

E Ge ee ee eee 

moen o foa ro [sw  [Rmwos =i 

Pe fajro fo 


NPTXQDEPTH [23:22] 2'b10 e 2'b00: 2 
e 2'b01:4 
* 2/b10: 8 
* Others: Reserved 


MULTIPROCINTRPT | [20] 1’b0 * 1'b0: No 
* 1'b1: Yes 

DYNFIFOSIZING [19] 1'b1 * 1’b0: No 
* 1'b1: Yes 
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[eae Ts eem — — — — —] 


m k un 
FSPHYTYPE [8] |2b11 i 
HSPHYTYPE [7:6] |2b11 ui 


u ud 


| N 


6.1.5.2.14 GHWCFG3 


Description: (Global Hardware Configuration 3) 
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Indicates the number of device endpoints 
supported by the core in Device mode in 
addition to control endpoint 0. The range of 
this field is 1—15. 

* 2'b00: 
* 2'b01: 
e 2'b10: 
e 2'b11: 
* 2'b00: 
e 2'b01: 
e 2'b10: ULPI 

e 2'b11: UTMI+ and ULPI 

e 1’b0: Multi-point application 

* 1'b1: Single-point application 

e 2'b00: Slave-Only 

e 2'b01: External DMA 

e 2'b10: Internal DMA 

* Others: Reserved 

e 9'b000: HNP- and SRP-Capable OTG 
(Host and Device) 


* 9'b001: SRP-Capable OTG (Host and 
Device) 


e 9'b010: Non-HNP and Non-SRP Capable 
OTG (Host and Device) 


e 9'b011: SRP-Capable Device 
e 9'b100: Non-OTG Device 

* 9'b101: SRP-Capable Host 

* 9'b110: Non-OTG Host 

* Others: Reserved 


Full-speed interface not supported 
Dedicated full-speed interface 

FS pins shared with UTMI+ pins 
FS pins shared with ULPI pins 


High-Speed interface not supported 
UTMI+ 
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0x004C Global Hardware Configuration 3 GHWCFG3 


ERE (SEES Ee seo e en esa E E Hs c ead 


DfifoDepth 


16'h1188 


ee 2 EROS HESS EESTI D HI EB RI 


ora PKTSIZEWIDTH XFERSIZEWIDTH 
US | EN 


3'b110 4"b1000 


Type Reset Description 
Value 


16'h1188 | This value is in terms of 32-bit words. 
* Minimum value is 32 
* Maximum value is 32,768 


b NLZ — — —-. 


* 1’b0: Asynchronous reset is used in the 
core 


* 1'b1: Synchronous reset is used in the 
core 


Indicates whether the User ID register, 
GPIO interface ports, and SOF toggle and 
counter ports were removed for gate count 
optimization by enabling Remove 

Optional Features? during coreConsultant 
configuration. 

* 1'b0: No 

* 1'b1: Yes 


1’b0 
1’b1 
1’b0 * 1’b0: Vendor Control Interface is not 
1’b0 
'bO 


B 


OTG ENABLE LPM |[15] 
[o o [ne 
OTG ENABLE HSIC | [13] 


OTG ENABLE [12] 
_IC_USB 


RSTTYPE [11] 


available on the core. 
* 1'b1: Vendor Control Interface is available. 


VNDCTLSUPT [9] 
€ n 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 380 of 1011 


* 1’b0: 12C Interface is not available on the 
core. 


e 1'b1: I2C Interface is available on the core. 


1 The application uses this bit to indicate the 
DWC otg core's OTG capabilities. 
e 1'b0: Not OTG capable 


Lx 
Lm 
ie. 
. f 
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PKTSIZEWIDTH [6:4] 3'b110 Width of Packet Size Counters 
(PktSizeWidth) 

e 9'b000: 4 bits 

e 9b001: 5 bits 

e 9'b010: 6 bits 

e 3'b011: 7 bits 

e 9 b100: 8 bits 

e 9b101: 9 bits 

e 9 b110: 10 bits 

* Others: Reserved) 


XFERSIZEWIDTH [3:0] 4'b1000 * 4'b0000: 11 bits 
* 4'b0001: 12 bits 
* 4'b1000: 19 bits 
* Others: Reserved 


6.1.5.2.15 GHWCFG4 
Description: (Global Hardware Configuration 4) 


Global Hardware Configuration 4 GHWCFG4 


Panes) eae SA 2a eee Paes] 


SES | gva | ava 


LIDF | LIDF NUMCTLEPS 
LTR LTR 


AHB 
EHYDATAW Reserved FRE NUMDEVPERIOEPS 
T 


IAM = = DB 


Type Reset Description 
Value 
iine [31] 1’b0 * 1'50: Non Dynamic configuration 
DMA e 1'b1: Dynamic configuration 
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SCATTER/GATHER _ | [30] 
DMA 

CONFIGURATION 
DEDFIFOMODE [25] 


NUMCTLEPS [19:16] 


PHYDATAWIDTH [15:14] 


AHBFREQ 
ENABLEPWROPT 


NUMDEVPERIOEPS | [3:0] 


6.1.5.2.16 DPTXFSIZn 


Description: (Device Periodic TX FIFO Size n) 
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* 1'b0: Non-Scatter/Gather DMA 
configuration 


* 1'b1: Scatter/Gather DMA configuration 


* 0:1 IN Endpoint 

* 1:2 IN Endpoints 

15:16 IN Endpoints 

* 1’b0: Dedicated Transmit FIFO Operation 
not enabled. 


e 1'b1: Dedicated Transmit FIFO Operation 
enabled. 


* 1’b0: No filter 
* 1’b1: Filter 
* 1’b0: No filter 
* 1’b1: Filter 
* 1’b0: No filter 
* 1’b1: Filter 
* 1’b0: No filter 
e 1’b1: Filter 


* 1’b0: No filter 
* 1'b1: Filter 


Range:0-15 


When a ULPI PHY is used, an internal 
wrapper converts ULPI to UTMI+ . 


* 2'b00: 8 bits 

e 2'b01: 16 bits 

e 2’b10: 8/16 bits, software selectable 
* Others: Reserved 


Reserved 


* 1’b0: No 
* 1'b1: Yes 
* 1’b0: No 

* 1'b1: Yes 


Range:0-15 
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eet) 9s IN Endpoint Tx FIFO Size n DPTXFSIZn 


TERCER I ESTEE ES ee es eat et e en E Lc e ecc 


Name INEPnTxFDep 
Type RW 
16'h100 


| Reset 
TERCER] DS FS REESE FEM ERI LUE RN E EE Dc e. 4 


INEPnTxFStAddr 


Type Reset Description 
Value 


inca [31:16] | R/W 16’h100 | This value is in terms of 32-bit words. 
Minimum value is 16 Maximum value is 
32,768 The power-on reset value of this 
register is specified as the Largest IN 
Endpoint FIFO number Depth (parameter 
OTG TX DINEP DFIFO DEPTH n) 
during coreConsultant configuration (0 « n 
<= 15). 

* |f Enable Dynamic FIFO Sizing? was 
deselected in coreConsultant (parameter 
OTG DFIFO DYNAMIC = 0), these flops 
are optimized, and reads return the 
power-on value. 

* If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 
OTG_DFIFO_DYNAMIC = 1), you can write 
a new value in this field. Programmed 
values must not exceed the power-on value 
set in coreConsultant. 

INEPNTXFSTADDR [15:0] 16'h215 This field contains the memory start 
address for IN endpoint Transmit FIFOn (0 « 
n <= 15). The power-on reset value of this 
register is specified as the Largest Rx Data 
FIFO Depth (parameter 
OTG RX DFIFO DEPTH) during 
coreConsultant configuration. 

OTG RX DFIFO DEPTH + SUM 0 ton- 1 
(OTG DINEP TXFIFO DEPTH n) For 
example start address of IN endpoint FIFO 1 
is OTG RX DFIFO DEPTH + 

OTG DINEP TXFIFO DEPTH 90 The start 
address of IN endpoint FIFO 2 is 

OTG RX DFIFO DEPTH + 

OTG DINEP TXFIFO DEPTH 0 

OTG DINEP TXFIFO DEPTH 1 

e If Enable Dynamic FIFO Sizing? was 
deselected in coreConsultant (parameter 
OTG DFIFO DYNAMIC - 0), these flops 
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are optimized, and reads return the 
power-on value. 

* If Enable Dynamic FIFO Sizing? was 
selected in coreConsultant (parameter 
OTG_DFIFO_DYNAMIC = 1), and you have 


programmed a new value for RxFIFO depth, 
you can write that value in this field. 
Programmed values must not exceed the 
power-on value set in coreConsultant. 


6.1.5.2.17 DCFG 
Description: (Device Configure) 


0x0800h Device Configure(reset 0x0000_0000) DCFG 


| ei [sto] 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 20 20e t | 18 v7 | we | 
| Name | Reserved 


Res è 
Reserved PERFRINT DEVADDR ene DEVSPD 


d-Na Type Reset Description 
Value 


[— — —  [msW|n —[» [mew — — — — —] 


PERFRINT [12:11] | R/W 2'h0 Indicates the time within a (micro)frame at 
which the application must be notified using 
the End Of Periodic Frame Interrupt. This 
can be used to determine if all the 
isochronous traffic for that (micro)frame is 
complete. 

* 2'b00: 8096 of the (micro)frame interval 
* 2'b01: 85% 
e 2'b10: 90% 
e 2'b11: 95% 


DEVADDR [10:4] The application must program this field after 
mmL RN SetAddress control command. 


NZSTSOUTHSHK [2] mM application can use this field to select 
the handshake the core sends on receiving 
a nonzero-length data packet during the 
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OUT transaction of a control transfer's 
Status stage. 

* 1'b1: Send a STALL handshake on a 
nonzero-length status OUT transaction and 
do not send the received OUT packet to the 
application. 


e 1'b0: Send the received OUT packet to the 
application (zero-length or nonzerolength) 
and send a handshake based on the NAK 
and STALL bits for the endpoint in the 
Device Endpoint Control register. 


Indicates the speed at which the application 
requires the core to enumerate, or the 
maximum speed the application can 
support. However, the actual bus speed is 
determined only after the chirp sequence is 
completed, and is based on the speed of the 
USB host to which the core is connected. 
See “Device Initialization” on page 295 for 
details. 


* 2'b00: High speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 


* 2’b01: Full speed (USB 2.0 PHY clock is 
30 MHz or 60 MHz) 


* 2'b10: Reserved 


e 2'b11: Full speed (USB 1.1 transceiver 
clock is 48 MHz) 


6.1.5.2.18 DCTL 
Description: (Device Control) 


0x0804h Device Control 


GOU | GNP | SFT 
TNA INN 
KST | AKS 


CGN 
PINN 


Na Type Reset Description 
Value 
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NAKONBBLE [16] The core sets NAK NN for the 
endpoint on which babble is received. 


IGNRFRMNUM [15] Ignore frame number for isochronous 
endpoints in case of Scatter/Gather DMA 
(IgnrFrmNum) Do NOT program 
IgnrFrmNum bit to 1'b1 when the core is 
operating in Threshold mode. Note: 

* When Scatter/Gather DMA mode is 
disabled, this field is used by the application 
to enable periodic transfer interrupt. The 
application can program periodic endpoint 
transfers for multiple (micro)frames. 

- 0: Periodic transfer interrupt feature is 
disabled; the application must program 
transfers for periodic endpoints every 
(micro)frame 

- 1: Periodic transfer interrupt feature is 
enabled; the application can program 
transfers for multiple (micro)frames for 
periodic endpoints. 

In non-Scatter/Gather DMA mode, the 
application receives transfer complete 
interrupt after transfers for multiple 
(micro)irames are completed. 


GMC [14:13] GMC must be programmed only once after 
initialization. 
Applicable only for Scatter/Gather DMA 
mode. 
When Scatter/Gather DMA mode is 
disabled, this field is reserved. and reads 
2’b00. 

[ fm 

PWRONPRGDONE [11] R/W 1’b0 The application uses this bit to indicate that 
register programming is completed after a 
wake-up from Power Down mode. 

CGOUTNAK [10] A write to this field clears the Global OUT 
NAK. 


SGOUTNAK A write to this field sets the Global OUT 
NAK. 
The application uses this bit to send a NAK 
handshake on all OUT endpoints. 
The application must set the this bit only 
after making sure that the Global OUT NAK 
Effective bit in the Core Interrupt Register 
(GINTSTS.GOUTNakEff) is cleared. 


CGNPINNAK WO A write to this field clears the Global 
Non-periodic IN NAK. 


ooo de de dem 
TSTCTL [6:4] R/W 3'bO * 9'b000: Test mode disabled 
* 9'D001: Test J mode 
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GOUTNAKSTS [3] 


GNPINNAKSTS [2] 


SFTDISCON [1] 


RMTWKUPSIG 


6.1.5.2.19 DSTS 
Description: (Device Status) 


SC8810 Design Specification 


* 3'b010: Test K mode 

* 9'b011: Test SEO NAK mode 
* 3'b100: Test Packet mode 

* 3'b101: Test Force Enable 

* Others: Reserved 


* 1’b0: A handshake is sent based on the 
FIFO Status and the NAK and STALL bit 
settings. 


* 1'b1: No data is written to the RxFIFO, 
irrespective of space availability. Sends a 
NAK 


handshake on all packets, except on 
SETUP transactions. All isochronous OUT 
packets are dropped. 


* 1'50: A handshake is sent out based on the 
data availability in the transmit FIFO. 


e 1'51: A NAK handshake is sent out on all 
non-periodic IN endpoints, irrespective of 
the data availability in the transmit FIFO. 


The application uses this bit to signal the 
DWC otg core to do a soft disconnect. As 
long as this bit is set, the host does not see 
that the device is connected, and the device 
does not receive signals on the USB. The 
core stays in the disconnected state until the 
application clears this bit. 


The minimum duration for which the core 
must keep this bit set is specified in Table 
5.4. 


e 1’b0: Normal operation. When this bit is 
cleared after a soft disconnect, the core 
drives the phy opmode o signal on the 
UTMI+ to 2'b00, which generates a device 
connect event to the USB host. When the 
device is reconnected, the USB host 
restarts device enumeration. 


* 1'b1: The core drives the phy opmode o 
signal on the UTMI+ to 2’b01, which 
generates a device disconnect event to the 
USB host. 


When the application sets this bit, the core 
initiates remote signaling to wake the USB 
host. The application must set this bit to 
instruct the core to exit the Suspend state. 
As specified in the USB 2.0 specification, 
the application must clear this bit 1-15 ms 
after setting it. 
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0x0808h Device Status(reset 0x0000 0002) 


Reserved 


TICE ENUMSPD 


d-Na Type Reset Description 
Value 


[meme o Resend SSS 


SOFFN [21:8] 14'h0 When the core is operating at high speed, 
this field contains a microframe number. 
When the core is operating at full or low 
speed, this field contains a frame number. 


ERRTICERR [3] 1’ho The core sets this bit to report any erratic 
errors (phy_rxvalid_i/phy_rxvidh_i or 
phy_rxactive_i is asserted for at least 2 ms, 
due to PHY error) seen on the UTMI+ . 
Due to erratic errors, the DWC_otg core 
goes into Suspended state and an interrupt 
is generated to the application with Early 
Suspend bit of the Core Interrupt register 
(GINTSTS.ErlySusp). If the early suspend is 
asserted due to an erratic error, the 
application can only perform a soft 
disconnect recover. 

ENUMSPD [2:1] Indicates the speed at which the DWC otg 
core has come up after speed detection 
through a chirp sequence. 
2'b00: High speed (PHY clock is running at 
30 or 60 MHz) 

* 2'b01: Full speed (PHY clock is running at 
30 or 60 MHz) 

e 2'b10: Low speed (PHY clock is running at 
48 MHz, internal phy. clk at 6 MHz) 

e 2’b11: Full speed (PHY clock is running at 
48 MHz) 

Low speed is not supported for devices 
using a UTMI+ PHY. 


SUSPSTS [0] 1'bO In Device mode, this bit is set as long as a 
Suspend condition is detected on the USB. 
The core enters the Suspended state when 
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there is no activity on the phy line state i 
signal for an extended period of time. The 
core comes out of the suspend: 


* When there is any activity on the 


phy line state i signal 

* When the application writes to the Remote 
Wakeup Signaling bit in the Device Control 
register (DCTL.RmtWkUpSig). 


6.1.5.2.20 DIEPMSK 
Description: (Device In Endpoint Mask ) 


[mosus | Device 1 Endpoint Waseasi 000.0000 ____DIEPW 
KBEREJERERERESESEREIEJEREIEIE EAE 


Reserved 


NAK 
- 
Type RW 
Reset 0 0 0 


Na Type Reset Description 
Value 


[fiero [z5w 
NAKMSK [13] R/W 1’ho 1’b0: Mask interrupt 
1’b1: Unmask —— 
O 1’b0 1 n— Mask interrupt 
1'b1: Unmask interrupt 
TXFIFOUNDRNMSK 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


[qm [m |  ]eme ^ 4] 
INEPNAKEFFMSK R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 
INTKNEPMISMSK [5] R/W 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 


INTKNTXFEMPMSK 1'b0: Mask interrupt 
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NEM a NEN 1'b1: Unmask interrupt 

—Á——— [3] 1’b0: Mask interrupt 
1'b1: Unmask interrupt 

AHBERRMSK [2] 1’b0: Mask interrupt 
1’b1: Unmask interrupt 


EPDISBLDMSK [1] R/W 1’b0 1’b0: Mask interrupt 
1'b1: Unmask interrupt 

XFERCOMPLMSK R/W 1’b0 1'b0: Mask interrupt 
1'b1: Unmask interrupt 


6.1.5.2.24 DOEPMSK 
Description: (Device Out Endpoint Mask) 


0x0814h Device Out Endpoint Mask(reset 0x0000_0000) 


bi c1 
CSS Rer ees Res ee s an, es, UOI ER 


Reserved 


OUT EPD 
B TMs NAK ISBL 
e Pg MSK d DMS 


2 00O ÙO E355 EXERETEAES 


d-Na Type Reset Description 
Value 


— s = 1’b0 1’b0: Mask interrupt 
1’b1: Unmask interrupt 

NAKMSK [13] 1’b0: Mask interrupt 
1’b1: Unmask interrupt 

BBLEERRMSK [12] 1’b0 1'b0: Mask interrupt 
1'b1: Unmask LC RR 


A T’bO a aa b0: Mask interrupt 
1'b1: Unmask interrupt 


OUTPKTERRMSK | [Rw [tbo | 1'b0: Mask interrupt 
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LLL pem ems 
p SEEN MEME 


BACK2BACKSETUP 1’b0: Mask interrupt 
1'b1: Unmask interrupt 


LH [m [e þe OU 


OUTTKNEPDISMSK | [4] 1’b0 Applies to control endpoints only. 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 


SETUPMSK Applies to control endpoints only. 

1’b0: Mask interrupt 

1’b1: Unmask interrupt 
AHBERRMSK [2] R/W 1’b0 1'b0: Mask interrupt 

1'b1: Unmask interrupt 
EPDISBLDMSK [1] R/W 1’b0 1'b0: Mask interrupt 

1'b1: Unmask interrupt 
XFERCOMPLMSK R/W 1'bO 1’b0: Mask interrupt 

1'b1: Unmask interrupt 


6.1.5.2.22 DAINT 
Description: (Device All Interrupt) 


VEU EUGENE ^ Aa EO 


o a Sy SERS 


m 
Reset 


INEPINT 


Rese 


Type Reset Description 
Value 
iu [31:16] 16'h0 One bit per OUT endpoint: 
Bit 16 for OUT endpoint 0, bit 31 for OUT 
endpoint 15 
INEPINT [15:0] 16’b0 One bit per IN Endpoint: 
Bit 0 for IN endpoint 0, bit 15 for endpoint 15 
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6.1.5.2.23 DAINTMSK 
Description: (Device All Interrupt) 


Pe [sTw]sIm[v]s[s]» [5] 2 I2 Io L5 T 1v L- 
Dume| |. 0 EAR 


OUTEPMSK 


z 


ERE REE LEUR ERE IE rA 


INEPMSK 


Type RW 
Reset 0 


me IrEPS 
Value 
OUTEPMSK [31:16] | R/W 16'h0 One per OUT Endpoint: 
Bit 16 for OUT EP O, bit 31 for OUT EP 15 
1'b0: Mask interrupt 
1'b1: Unmask interrupt 
INEPMSK [15:0] 16’b0 One bit per IN Endpoint: 
Bit 0 for IN EP O, bit 15 for IN EP 15 
1’b0: Mask interrupt 
1’b1: Unmask interrupt 


6.1.5.2.24 DIEPEMPMSK 
Description: (Device IN Endpoint Empty Mask ) 


possan | Boves i Erpat Empy We «= 
Cm [sTe[s so [5 [s [8 T5T2 T8 [5 [8T [7 L8. 
[iene | 


Reserved 


Type 


ee es SIE RC ee eee eee 


INEPTXFEMPMSK 


Type RW 
Reset 0 
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Na Type Reset Description 
Value 


afew feo fpe — — — 


INEPTXFEMPMSK : R/W 1 These bits acts as mask bits for DIEPINTn. 


TxFEmp interrupt One bit per IN Endpoint: 
e Bit O for IN endpoint 0 


* Bit 15 for endpoint 15 


6.1.5.2.25 DIEPCTLO 
Description: (Device IN Endpoint Control 0) 


0x0900h Device In Endpoint Control 0(reset 0x0000 0000) DIEPCTLO 
31 30 | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 19 | 18 | 17 | 16- 


SNA") CNA TXFNUM Rese | EPTYPE 


Reserved K K e 


Type Reset Description 
Value 


iu ^ [31] R WS SC | t'hO * When Scatter/Gather DMA mode is 
disabled—such as in buffer-pointer based 
DMA mode—this bit indicates that data is 
ready to be transmitted on the endpoint. 
The core clears this bit before setting the 
following interrupts on this endpoint: 
* Endpoint Disabled 
* Transfer Completed 

EPDIS [30] R WS SC The application sets this bit to stop 
transmitting data on an endpoint, even 
before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint 
Disabled interrupt before treating the 
endpoint as disabled. The core clears this 
bit before setting the Endpoint Disabled 
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Interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
this endpoint. 


| E9ze'RO (zeo | Reseved —— | 


SNAK [27] WO 1’b0 A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
an endpoint after a SETUP packet is 
received on that endpoint. 


CNAK [26] WO 1’b0 A write to this bit clears the NAK bit for the 
endpoint. 

TXFNUM [25:22] | R/W 4'hO * For Dedicated FIFO operation, this value 
is set to the FIFO number that is assigned 
to IN Endpoint 0. 


STALL [21] R WS SOC | 1’b0 The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. 


[ms |n — [me [memes — — — — —— 
emee [naa [Ro — [ze6 _[Hardnaedio 000r conr — — — 


NAKSTS [17] 1’b0 Indicates the following: 
e 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status 
* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. 
When this bit is set, either by the application 
or core, the core stops transmitting data, 
even if there is data available in the 
TxFIFO. Irrespective of this bit’s setting, the 
core always responds to SETUP data 
packets with an ACK handshake. 


[ror mew —————— — — 


USBACTEP [15] 1'bO This bit is always set to 1, indicating that 
control endpoint 0 is always active in all 
configurations and interfaces. 


LT queas] qwe eee 0 — 


[1:0] 2’b0 Applies to IN and OUT endpoints. 

The application must program this field with 
the maximum packet size for the current 
logical endpoint. 

* 2'b00: 64 bytes 

* 2'b01: 32 bytes 

e 2/b10: 16 bytes 

e 2/b11: 8 bytes 
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6.1.5.2.26 DOEPCTLO 
Description: | (Device OUT Endpoint Control 0) 


OxOBOOh Device Out Endpoint Control 0(reset 0x0000 1000) DOEPCTLO 
| 31 30 | 29 | 28 | 27 | 26 25 | 24 | 23 | 22 | 21 | 20 19 | 18 


SNA | CNA 
K 


K TxF Num Snp EPType 


Reserved 


wo s | RW RO 


0 0 0 


Type Reset Description 
Value 


a [31] R WS SC | 1’h0 * When Scatter/Gather DMA mode is 
disabled—(such as for buffer-pointer based 
DMA mode)—this bit indicates that the 
application has allocated the memory to 
start receiving data from the USB. 

The core clears this bit before setting any 
of the following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 

Note: In DMA mode, this bit must be set 
for the core to transfer SETUP data packets 
into memory. 


EPDIS [30] R WS SC The application cannot disable control OUT 
endpoint 0. 


Ee ALILCILNENENML NN 


SNAK [27] WO 1’b0 A write to this bit sets the NAK bit for the 
endpoint. 
Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set bit on a 
Transfer Completed interrupt, or after a 
SETUP is received on the endpoint. 


CNAK [26] WO A write to this bit clears the NAK bit for the 
endpoint. 


| [Rez RO — je fo 
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[21] R WS SC The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Irrespective of 
this bit's setting, the core always responds 
to SETUP data packets with an ACK 
handshake. 


[20] This bit configures the endpoint to Snoop 


mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 

EPTYPE [19:18] 


Hardcoded to 00 for control. 


1’b0 Indicates the following: 
* 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 
* 1'b1: The core is transmitting NAK 
handshakes on this endpoint. 
When either the application or the core sets 
this bit, the core stops receiving data, even 
if there is space in the RxFIFO to 
accommodate the incoming packet. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 


with an ACK handshake. 


1'bO This bit is always set to 1, indicating that a 
control endpoint 0 is always active in all 
configurations and interfaces. 


2’b0 The maximum packet size for control OUT 
endpoint 0 is the same as what is 
programmed in control IN Endpoint 0. 


* 2'b00: 64 bytes 
e 2’b01: 32 bytes 
e 2’b10: 16 bytes 
e 2’b11: 8 bytes 


Ro — [2 

NAKSTS [17] Te 
rae 

faa | o 

l i l 


6.1.5.2.27 DIEPCTLn/DOEPCTLn 
Description: (Device IN Endpoint Control n/ Device OUT Endpoint Control n) 
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IN 

EP:0x900h«(n*20 

h) Device In Endpoint Control n DIEPCTLn 
OUT Device Out Endpoint Control n DOEPCTLn 
EP:0xB00h+(n*20 


Reserved 


Type Reset Description 
Value 


litis [31] R WS SOC | 1’h0 Applies to IN and OUT endpoints. 
* When Scatter/Gather DMA mode is 
enabled—such as for buffer-pointer based 
DMA mode: - For IN endpoints, this bit 
indicates that data is ready to be 
transmitted on the endpoint. 

- For OUT endpoints, this bit indicates that 
the application has allocated the memory to 
start receiving data from the USB. 

- The core clears this bit before setting any 
of the following interrupts on this endpoint: 

* SETUP Phase Done 

* Endpoint Disabled 

* Transfer Completed 
Note: For control endpoints in DMA mode, 
this bit must be set to be able to transfer 
SETUP data packets in memory. 


EPDIS [30] R WS SC Applies to IN and OUT endpoints. 
The application sets this bit to stop 
transmitting/receiving data on an endpoint, 
even before the transfer for that endpoint is 
complete. The application must wait for the 
Endpoint Disabled interrupt before treating 
the endpoint as disabled. The core clears 
this bit before setting the Endpoint Disabled 
interrupt. The application must set this bit 
only if Endpoint Enable is already set for 
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SETD1PID [29] Applies to interrupt/bulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATA1. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 
Set Odd (micro)frame (SetOddFr) 
Applies to isochronous IN and OUT 
endpoints only. 
Writing to this field sets the Even/Odd 
(micro)frame (EO FrNum) field to odd 
(micro)frame. 
This field is not applicable for 
Scatter/Gather DMA mode. 

SETDOPID [28] WO 1’b0 Applies to interrupt/bulk IN and OUT 
endpoints only. 
Writing to this field sets the Endpoint Data 
PID (DPID) field in this register to DATAO. 
This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


In non-Scatter/Gather DMA mode: Set 
Even (micro)frame (SetEvenFr) 


Applies to isochronous IN and OUT 
endpoints only. 


Writing to this field sets the Even/Odd 
(micro)frame (EO_FrNum) field to even 
(micro) frame. 


When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is in the 
transmit descriptor structure. The frame in 
which to receive data is updated in receive 
descriptor structure. 


Applies to IN and OUT endpoints. 


A write to this bit sets the NAK bit for the 
endpoint. 


Using this bit, the application can control 
the transmission of NAK handshakes on an 
endpoint. The core can also set this bit for 
OUT endpoints on a Transfer Completed 
interrupt, or after a SETUP is received on 
the endpoint. 


Applies to IN and OUT endpoints. 


A write to this bit clears the NAK bit for the 
endpoint. 


TXFNUM [25:22] | R/W 4'hO Dedicated FIFO Operation—these bits 
specify the FIFO number associated with 
this endpoint. Each active IN endpoint must 
be programmed to a separate FIFO 
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number. 
This field is valid only for IN endpoints. 


STALL [21] R WS SOC | 1’b0 Applies to non-control, non-isochronous IN 
and OUT endpoints only. 
The application sets this bit to stall all 
tokens from the USB host to this endpoint. 
If a NAK bit, Global Non-periodic IN NAK, or 
Global OUT NAK is set along with this bit, 
the STALL bit takes priority. Only the 
application can clear this bit, never the core. 


Applies to control endpoints only. 


The application can only set this bit, and the 
core clears it, when a SETUP token is 
received for this endpoint. If a NAK bit, 
Global Non-periodic IN NAK, or Global OUT 
NAK is set along with this bit, the STALL bit 
takes priority. Irrespective of this bit's 
setting, the core always responds to 
SETUP data packets with an ACK 
handshake. 


Applies to OUT endpoints only. 


This bit configures the endpoint to Snoop 
mode. In Snoop mode, the core does not 
check the correctness of OUT packets 
before transferring them to application 
memory. 


EPTYPE [19:18] 2’b0 Applies to IN and OUT endpoints. 
This is the transfer type supported by this 
logical endpoint. 
e 2’b00: Control 
e 2’b01: Isochronous 
e 2’b10: Bulk 
e 2'b11: Interrupt 


NAKSTS [17] 1’b0 Applies to IN and OUT endpoints. Indicates 
the following: 

* 1’b0: The core is transmitting non-NAK 
handshakes based on the FIFO status. 

e 1’b1: The core is transmitting NAK 
handshakes on this endpoint. When either 
the application or the core sets this bit: 

* The core stops receiving any data on an 
OUT endpoint, even if there is space in the 
RxFIFO to accommodate the incoming 
packet. 

* For non-isochronous IN endpoints: The 
core stops transmitting any data on an IN 
endpoint, even if there data is available in 
the TxFIFO. 

* For isochronous IN endpoints: The core 
sends out a zero-length data packet, even if 
there data is available in the TxFIFO. 
Irrespective of this bit's setting, the core 
always responds to SETUP data packets 
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Applies to interrupt/bulk IN and OUT 
endpoints only. 


Contains the PID of the packet to be 
received or transmitted on this endpoint. 
The application must program the PID of 
the first packet to be received or transmitted 
on this endpoint, after the endpoint is 
activated. The applications use the 
SetD1PID and SetDOPID fields of this 
register to program either DATAO or DATA1 
PID. 


e 1'b0: DATAO 
e 1’b1: DATA1 


This field is applicable both for 
Scatter/Gather DMA mode and 
non-Scatter/Gather DMA mode. 


Even/Odd (Micro)Frame (EO_FrNum) 
In non-Scatter/Gather DMA mode: 


Applies to isochronous IN and OUT 
endpoints only. 


Indicates the (micro)frame number in which 
the core transmits/receives isochronous 
data for this endpoint. The application must 
program the even/odd (micro) frame 
number in which it intends to 


transmit/receive isochronous data for this 


endpoint using the SetEvnFr and SetOddFr 
fields in this register. 

e 1’b0: Even (micro)frame 

* 1'b1: Odd (micro)frame 
When Scatter/Gather DMA mode is 
enabled, this field is reserved. The frame 
number in which to send data is provided in 
the transmit descriptor structure. The frame 
in which data is received is updated in 
receive descriptor structure. 


USBACTEP [15] RW SOC | 1’b0 Applies to IN and OUT endpoints. 
Indicates whether this endpoint is active in 
the current configuration and interface. The 
core clears this bit for all endpoints (other 
than EP 0) after detecting a USB reset. 
After receiving the SetConfiguration and 
Setlnterface commands, the application 
must program endpoint registers 
accordingly and set this bit. 


[menm [mo memi] 


MPS [10:0] | R/W 2’b0 Applies to IN and OUT endpoints. 
The application must program this field with 
the maximum packet size for the current 
logical endpoint. This value is in bytes. 
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6.1.5.2.28 DIEPINTn/DOEPINTn 
Description: (Device IN Endpoint Interrupt n/ Device OUT Endpoint Interrupt n) 


IN 
EP:0x908h+(n*20 
h) Device In Endpoint Int n DIEPINTn 


OUT Device Out Endpoint Int n DOEPINTn 
EP:0xB08h+(n*20 


h) 
EE ES nes een ae es ee eae S 


| Name | 
Type 
0. 


15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


Na Type Reset Description 
Value 


em foao feo free — — — — — 


NYETINTRPT [14] R SS WO | 1’b0 The core generates this interrupt when a 
NYET response is transmitted for a non 
isochronous OUT endpoint. 


NAKINTRPT [13] R SS WO | 1’b0 The core generates this interrupt when a 
NAK is transmitted or received by the 
device. 

In case of isochronous IN endpoints the 
interrupt gets generated when a zero length 
packet is transmitted due to un-availability 
of data in the TXFifo. 


BBLEERRINTRPT [12] R SS WO | 1’b0 The core generates this interrupt when 
babble is received for the endpoint. 


PKTDRPSTS [11] R SS WO | 1’b0 This bit indicates to the application that an 
ISOC OUT packet has been dropped. This 
bit does not have an associated mask bit 
and does not generate an interrupt. 
Dependency: This bit is valid in non 
Scatter/Gather DMA mode when periodic 
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NEEM transfer interrupt feature is selected. 


Applies to IN endpoints Only 


The core generates this interrupt when it 
detects a transmit FIFO underrun condition 
for this endpoint. 


Dependency: This interrupt is valid only 
when both of the following conditions are 
true: 


* Parameter OTG. EN DED TX FIFO-- 
* Thresholding is enabled 


OUTPKTERR Applies to OUT endpoints Only This 
interrupt is asserted when the core detects 
an overflow or a CRC error for non- 
Isochronous OUT packet. Dependency: 
This interrupt is valid only when both of the 
following conditions are true: 

* Parameter OTG. EN DED TX FIFO-- 
* Thresholding is enabled. 

TXFEMP [7] This bit is valid only for IN Endpoints 
This interrupt is asserted when the TxFIFO 
for this endpoint is either half or completely 
empty. The half or completely empty status 
is determined by the TxFIFO Empty Level 
bit in the Core AHB Configuration register 
(GAHBCFG.NPTxFEmpLvl)). 


INEPNAKEFF (S99 Applies to periodic IN endpoints only. 
This bit can be cleared when the application 
clears the IN endpoint NAK by writing to 
DIEPCTLn.CNAK. 

This interrupt indicates that the core has 
sampled the NAK bit set (either by the 
application or by the core). The interrupt 
indicates that the IN endpoint NAK bit set 
by the application has taken effect in the 
core. 

This interrupt does not guarantee that a 
NAK handshake is sent on the USB. A 
STALL bit takes priority over a NAK bit. 


BACK2BACKSETUP , Applies to Control OUT endpoints only. 
This bit indicates that the core has received 
more than three back-to-back SETUP 
packets for this particular endpoint. For 
information about handling this interrupt, 


INTKNEPMIS [5] SS! 1’b0 Applies to non-periodic IN endpoints only. 
Indicates that the data in the top of the 
non-periodic TxFIFO belongs to an 
endpoint 
other than the one for which the IN token 
was received. This interrupt is asserted on 
the endpoint for which the IN token was 
received. 
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C p qe [o qe — — —] 
INTKNTXFEMP [4] R SS WC 


R SS WC | 1’b0 
R SS WC | 1’b0 


OUTTKNEPDIS 
TIMEOUT 


AHBERR 


EPDISBLD 


RSS WC | 1 
XFERCOMPL R SS WC | 1’b0 
6.1.5.2.29 DIEPTSIZO 


Description: (Device IN Endpoint Transfer Size 0) 


R SS WC | 1’b0 


i | i 
m 
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Applies to non-periodic IN endpoints only. 
Indicates that an IN token was received 
when the associated TxFIFO 
(periodic/nonperiodic) was empty. This 
interrupt is asserted on the endpoint for 
which the IN token was received. 


Applies only to control OUT endpoints. 


Indicates that an OUT token was received 
when the endpoint was not yet enabled. 


This interrupt is asserted on the endpoint 
for which the OUT token was received. 


* In dedicated FIFO mode, applies only to 
Control IN endpoints. 


Indicates that the core has detected a 
timeout condition on the USB for the last IN 
token on this endpoint. 


Applies to control OUT endpoints only. 


Indicates that the SETUP phase for the 
contro! endpoint is complete and no more 
back-to-back SETUP packets were 
received for the current control transfer. On 
this interrupt, the application can decode 
the received SETUP data packet. 


Applies to IN and OUT endpoints. 


This is generated only in Internal DMA 
mode when there is an AHB error during an 
AHB read/write. The application can read 
the corresponding endpoint DMA address 
register to get the error address. 


Applies to IN and OUT endpoints. 


This bit indicates that the endpoint is 
disabled per the application's request. 


Applies to IN and OUT endpoints. 

* When Scatter/Gather DMA mode is 
disabled, this field indicates that the 
programmed transfer is complete on the 
AHB as well as on the USB, for this 
endpoint. 
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0x0910h Device In Endpoint Transfer Size 0(reset 0x0000 0000) DIEPTSIZO 


A SS SSS 


N PKTCNT Reserved 


m: 
Reset 
Me ą M 


Reserved XFERSIZE 


Na Type Reset Description 
Value 


ren o — [wm fee — — ] 


a [20:19] | R/W 2'bO Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for endpoint 0. 
This field is decremented every time a 
packet (maximum size or short packet) is 
read from the TxFIFO. 


[ren [ro — [um meme ————— — — — 


XFERSIZE R/W 7'bO Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet from the external memory is written 
to the TxFIFO. 


6.1.5.2.30 DOEPTSIZO 
Description: (Device OUT Endpoint Transfer Size 0) 
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SUPCNT 


RW 


Reserved 


PKT Reserved 


jue ebo wj e CAR pee a eN 


Reserved 


XFERSIZE 


RW 


d-Na Type Reset Description 
Value 


— — [e [s — [mm mee — — — — 


B i 


This field specifies the number of 
back-to-back SETUP data packets the 
endpoint can receive. 


* 2'b01: 1 packet 
e 2’b10: 2 packets 
e 2'b11: 3 packets 


[eem - se [Reserved —— | 
PKTCNT [19] R/W 2’b0 This field is decremented to zero after a 
packet is written into the RxFIFO. 


Ye [Ro me [mew ——— —— — — 


: il 


6.1.5.2.31 DIEPTSIZn/DOEPTSIZn 


Description: (Device IN/OUT Endpoint Transfer Size n) 


V.0.1 
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Indicates the transfer size in bytes for 
endpoint 0. The core interrupts the 
application only after it has exhausted the 
transfer size amount of data. The transfer 
size can be set to the maximum packet size 
of the endpoint, to be interrupted at the end 
of each packet. 

The core decrements this field every time a 
packet is read from the RxFIFO and written 
to the external memory. 


Spreadtrum Communications, Inc., Confidential and Proprietary 405 of 1011 


This document contains information on a product under development. 


Alinnantinun thia neadiint iki d mie 


GR SPREADTRUM 


IN 
EP:0x910h+(n*20 
h) Device In Endpoint Transfer Size n 
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DIEPTSIZn 


OUT Device Out Endpoint Transfer Size n(reset 0x0000 0000) DOEPTSIZn 


EP:0xB10h+(n*20 


MC 
RXDPID, PKTCNT 
SUPCNT 


XFERSIZE 


esol i fra jae po f a i eae |e 7 CI 


XFERSIZE 


Na Type Reset Description 
Value 


[sp [mo pm pe — — — — —— 


E | | 


J INN 


SUPCNT R/W Applies to control OUT Endpoints only. 
This field specifies the number of 
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Applies to IN endpoints only. 


For periodic IN endpoints, this field 
indicates the number of packets that must 
be transmitted per microframe on the USB. 
The core uses this field to calculate the data 
PID for isochronous IN endpoints. 


e 2'b01: 1 packet 
e 2'b10: 2 packets 
e 2'b11: 3 packets 


For non-periodic IN endpoints, this field is 
valid only in Internal DMA mode. It specifies 
the number of packets the core must fetch 
for an IN endpoint before it switches to the 
endpoint pointed to by the Next Endpoint 
field of the Device Endpoint-n Control 
register (DIEPCTLn.NextEp). 


Applies to isochronous OUT endpoints only. 
This is the data PID received in the last 
packet for this endpoint. 


e 2/500: DATAO 
e 2’b01: DATA2 
e 2510: DATA1 

* 2b11: MDATA 


This document contains information on a product under development. 
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PKTCNT [28:19] | R/W 10'h0 


XFERSIZE [18:0] 19'b0 


6.1.5.2.32 DIEPDMAn/DOEPDMAn 
Description: (Device IN/OUT Endpoint DMA n) 
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back-to-back SETUP data packets the 
endpoint can receive. 


e 2'b01: 1 packet 
e 2’b10: 2 packets 
e 2'b11: 3 packets 


Indicates the total number of USB packets 
that constitute the Transfer Size amount of 
data for this endpoint. The power-on value 
is specified for Width of Packet Counters 
during coreConsultant configuration 
(parameter 

OTG PACKET COUNT WIDTH) 


* IN Endpoints: This field is decremented 
every time a packet (maximum size or short 


packet) is read from the TxFIFO. 


* OUT Endpoints: This field is decremented 
every time a packet (maximum size or short 
packet) is written to the RxFIFO. 


This field contains the transfer size in bytes 
for the current endpoint. The power-on 
value is specified for Width of Transfer Size 
Counters during coreConsultant 
configuration (parameter 

OTG TRANS COUNT WIDTH). The core 
only interrupts the application after it has 
exhausted the transfer size amount of data. 
The transfer size can be set to the 
maximum packet size of the endpoint, to be 
interrupted at the end of each packet. 
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IN 
EP:0x914h+(n*20 
h) Device In Endpoint DMA n DIEPDMAn 


OUT Device Out Endpoint DMA n(reset 0x0000 0000) DOEPDMAn 
EP:0xB14h+(n*20 
h) 


ERE en RO ee eee eee ee eee ee ee 


ka DMAADDR 


DMAADDR 


RW 


0 


Type Reset Description 
Value 


inia [31:0] 32'h0 Holds the start address of the external 
memory for storing or fetching endpoint 
data. 

Note: For control endpoints, this field 
stores control OUT data packets as well as 
SETUP transaction data packets. When 
more than three SETUP packets are 
received back-to-back, the SETUP data 
packet in the memory is overwritten. This 
register is incremented on every AHB 
transaction. The application can give only a 
DWORD.-aligned address. 

* When Scatter/Gather DMA mode is not 
enabled, the application programs the start 
address value in this field. 


6.1.5.2.33 DTXFSTSn 
Description: (Device IN/OUT Endpoint DMA n) 
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0x918h+(n*20h) Device TX FIFO Status n DTXFSTSn 


A Eee eee RN BHL GR 


Reserved 


idi INEPTxFSpcAvai 


LONE GENE 2 2 


E Configurable 


same. — [en [Type Resetvawe  Descrption — — — — — 
O [mws[mo — [ew 


INEPTXFSPCAVAIL | [15:0] Configurable | Indicates the amount of free space 
available in the Endpoint TxFIFO. Values 
are in terms of 32-bit words. 

e 16'h0: Endpoint TxFIFO is full 

e 16'h1: 1 word available 

* 16'h2: 2 words available 

e 16'hn: n words available (where 0 <n < 
32,768) 

* 16'h8000: 32,768 words available 

* Others: Reserved 


6.1.5.2.34 PCGCCTL 
Description: (Power and Clock Gating Control ) 
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Power and Clock Gating Control(reset 0x0000 0000) PCGCCTL 


LI NEN 
a EE Eee ees Es ICON EPI RENE ERES RR IS 


Reserved 


Reserved 


Type Reset Description 
Value 


pam me meme 7000000 


m In partial power-down mode of operation, 
this bit needs to be set in host mode before 
clamp is removed if the host needs to issue 
reset after suspend. If this bit is not set, 
then the host issues resume after suspend. 


This bit is not applicable in device mode 
and non-partial power-down mode 


1’b0 This bit indicates that the PHY is in deep 
sleep when in L1 state. 

1’b0 This bit indicates that the PHY is in the 
Sleep state. 


When this bit is set, core internal clock 
gating is enabled in Sleep state if the core 
cannot assert utmi_l1_suspend_n. 


When this bit is not set, the PHY clock is not 
gated in Sleep state. 


This bit indicates that the PHY has been 
suspended. After the application sets the 
Stop Pclk bit (Bit 0), this bit is updated when 
the PHY becomes suspended. 


Because the UTMI+ PHY suspend is 
controlled through a port, the UTMI+ PHY is 
suspended immediately after the Stop Pclk 
bit is set. The ULPI PHY takes a few clocks 
to suspend, however, because the suspend 
information is conveyed to the ULPI PHY 
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RSTPDWNMODULE This bit is valid only in Partial Power-Down 
mode. The application sets this bit when the 
power is turned off. The application clears 
this bit after the power is turned on and the 
PHY clock is up. 


PWRCLMP R/W 1’b0 This bit is valid only in Partial Power-Down 
mode (OTG_EN_PWROPT = 1). The 
application sets this bit before the power is 
turned off to clamp the signals between the 
power-on modules and the power-off 
modules. The application clears the bit to 
disable the clamping before the power is 
turned on. 


GATEHCLK The application sets this bit to gate hclk to 
modules other than the AHB Slave and 
Master and wakeup logic when the USB is 
suspended or the session is not valid. The 
application clears this bit when the USB is 
resumed or a new session starts. 

STOPPCLK R/W 1’b0 The application sets this bit to stop the PHY 
clock (phy clk) when the USB is 
suspended, the session is not valid, or the 
device is disconnected. The application 
clears this bit when the USB is resumed or 
a new session starts. 


6.1.6 Application Notes 


6.1.6.1 Data FIFO RAM Allocation 


If Dynamic FIFO Sizing is enabled in the core, external RAM must be allocated among different 
FIFOs in the core before any transactions can start. The application must follow this procedure every 
time it changes core FIFO RAM allocation. The application must allocate data RAM per FIFO based on 
the AHB's operating frequency, the PHY Clock frequency, the available AHB bandwidth, and the 
performance required on the USB. Based on the above mentioned criteria, the application must 
provide a table as described below with RAM sizes for each FIFO in each mode. 


USB core shares a single SPRAM between transmit FIFO(s) and receive FIFO. 
In DMA mode-- The SPRAM is also used for storing the some register information . 


The Device mode Endpoint DMA address registers (DI/OEPDMAn) is stored in the SPRAM. In 
addition, the registers DIEPDMAn/DOEPDMAn are maintained in RAM. 


6.1.6.2 Memory Calculation 
Considerations for allocating data RAM for some of the FIFOs in Device mode are listed here: 


1. Receive FIFO RAM allocation: 


y | RAM for SETUP Packets: 4 * n + 6 locations must be Reserved in the receive FIFO to receive up 
to n SETUP packets on control endpoints, where n is the number of control endpoints the device 
core supports. The core does not use these locations, which are Reserved for SETUP packets, to 
write any other data. 

y  Onelocation for Global OUT NAK 

Y Status information is written to the FIFO along with each received packet. Therefore, a minimum 
space of (Largest Packet Size / 4) + 1 must be allotted to receive packets. If a high-bandwidth 
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endpoint is enabled, or multiple isochronous endpoints are enabled, then at least two (Largest 
Packet Size / 4) + 1 spaces must be allotted to receive back-to-back packets. Typically, two 
(Largest Packet Size / 4) + 1 spaces are recommended so that when the previous packet is being 
transferred to AHB, the USB can receive the subsequent packet. If AHB latency is high, you must 
allocate enough space to receive multiple packets. This is critical to prevent dropping any 
isochronous packets. 

y Along with each endpoint's last packet, transfer complete status information is also pushed to the 
FIFO. Typically, one location for each OUT endpoint is recommended. 


2. Transmit FIFO RAM allocation: 


y The RAM size for the Periodic Transmit FIFO must equal the maximum amount of data that can 
be transmitted in a single microframe. The core does not use any data RAM allocated over this 
requirement, and when data RAM allocated is less than this requirement, the core can 
malfunction. 

y The minimum amount of RAM required for the Non-periodic Transmit FIFO is the largest 
maximum packet size among all supported non-periodic IN endpoints. 

y More space allocated in the Transmit Non-periodic FIFO results in better performance on the USB 
and can hide AHB latencies. Typically, two Largest Packet Sizes' worth of space is recommended, 
so that when the current packet is under transfer to the USB, the AHB can get the next packet. If 
the AHB latency is large, then you must allocate enough space to buffer multiple packets. 

y Itis assumed that i number of periodic FIFOs is implemented in Device mode. 


3. Internal Register Storage Space Allocation: 


When operating in Internal DMA mode, the core stores the Endpoint DMA address register 
(DI/OEPDMA) in the SPRAM. One location must be allocated for each endpoint. For example, if an 
endpoint is bidirectional, then two locations must be allocated. If an endpoint is IN or OUT, then only 
one location must be allocated. 


6.1.6.3 Calculating the Total FIFO Size for USB core 
Total Mem Calculation conditions: 


y Minimum FIFO depth allocation 

Y Support for no more than one Isochronous EndPoint in Device mode 
y  TheFIFO must equal at least one MaxPacketSize (MPS). 

y Support for high-bandwidth endpoints. 


Total Data FIFO RAM Depth = RxFIFO + Non-periodic TxFIFO + device periodic TxFIFOs 


Device RxFIFO = (4 * number of control endpoints + 6) + ((largest USB packet used / 4) + 1) + (2 * 
number of OUT endpoints) + 1 


Non-Periodic TxFIFO =(largest non-periodic USB packet used / 4) 


Device Periodic Endpoint-Specific TxFIFOs (a separate FIFO is allocated to each endpoint) = (largest 
periodic USB packet used for an endpoint / 4) * maximum number of periodic data 
packets per microframe / frame 


Our configuration is as following: 


Using Dedicated FIFO mode. The MPS is 1023 bytes for a periodic USB packet and is 512 bytes for a 
non-periodic USB packet. There are three OUT endpoints, six IN endpoints (non-periodic), one control 
endpoint, and additional one isochronous (periodic) endpoint. The maximum number of periodic data 
packets per transfer for Endpoint is 2.With these information, The total data FIFO depth is calculated 
as follows: 


Device RxFIFO = (4 * 1 + 6) + (1024/4) +1)+2*44+1=276 


Device IN Endpoint TxFIFO: 

FIFO # 0 = (64/4) = 16(Assuming this is used for EPO) 

FIFO # 1~4 = (512/4) = 128 

FIFO # 5 = 2* (1024/4) = 512 (Assuming this is used for Isochonous) 
Internal Register = 2 * 8 216 
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Total Data FIFO RAM Depth = Max(276 + 128 *3+ 512 + 16 +16 = 1204 , 276 + 128*6 +16 + 16 = 
1076 ) = 1204 


Note: Because Dynamic FIFO Sizing is enabled, So FIFO RAM should be dynamically 
configured for different application: 


For Isochronous Endpoint application: only 3 endpoint can be used, so FIFO depth 
configuration should be 276 + 128 *3+ 512 


For Normal application: Up to 6 endpoint can be used, so FIFO depth configuration should be 
276 + 128*6 


Remember, the default value in register is the largest value, so these registers should be 
reprogrammed every time the core initiates. 


6.2 UART and IrDA interface 


6.2.1 Overview 


UART is an asynchronous communication interface. SC6820 UART module includes a 
baud rate generator with software-programmable divider ratios for all common baud rates. 
Two 128-byte-deep FIFO buffers can minimize processor overhead. The module also 
includes a flexible interrupt with multiple maskable interrupt sources. Two hardware flow 
control lines are included (one for input, the other for output). This module also has a 
built-in IrDA controller and can be configured to connect to an IrDA transceiver. When 
being used as regular UART port, the IrDA controller is bypassed. 

SC6820 provides 3 UART ports, UARTO and UART2 are dedicated for ARM, UART1 is 
controlled by ARM or DSP depending on global register; when this bit is set to “1”, DSP 
controls UART1, else ARM controls UART1. UARTO ,UART1 and UART2 have 128-byte 
FIFO depth. 


6.2.2 Features 


Full-duplex operation 
Hardware flow control support 


128-byte-deep FIFOs minimizes processor overhead at high data rates 
Wide selection of UART word lengths, including 5, 6, 7 and 8 bits 

Stop bit number can be 0, 1, 1.5 or 2 bits 

Support odd/even parity 

Auto detect for parity and framing error 

UART loop-back test mode 

Break character detection and generation 

support DMA operation 

Single interrupt line for multiple maskable interrupt source events 
Programmable interrupt trigger levels for FIFOs 

Baud rate generation based upon programmable divisors, operating from a 
flexible functional clock 

| Includes a built-in IrDA controller 
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6.2.3 Signal Description 


UARTO, UART1 and UART2 can be easily connected to the UART port of an external 
IC. UARTO supports hardware flow control. 


Table 6-2 Uart singal description 


Description 


Uart tx Serial data output. Since the uart tx is active high, the pin is set to low on 
reset 


Uart rx Serial data in 


Uart ctsn Clear to send 


Active-low modem status signal. This signal is asserted (logic’0’) by the DCE 
device to inform the UART module that transmission may begin. RTS and 
CTS are commonly used as handshaking signals to moderate the flow of 
data into the receiving UART device. The value of this signal is indicated by 
the UART STSO bit9 after logical inverse. When the input signal CTSN 
changes value, either from 0 to 1 or from 1 to 0, an interrupt will be 
generated to the MCU. If hardware flow control is enabled and the signal 
CTSN is high, the UART immediately stops data transmission on the TXD 
output pin after it completes the current data byte transmission. Reading bit 
9 of the UART status register checks the condition of uart cts (inverse). 


Uart rtsn Request to send 


When active (low), the module is ready to receive data. This assertion might 
mean enabling the transmit circuits of DTE device, or setting up the channel 
direction in half-duplex applications. When hardware flow control is not set, 
programming the UART CTLO bit 6 directly controls the output of RTSN. This 
pin is the inverse of UART CTLO bit 6. If receive hardware flow control is set 
by writing *1" to UART CTL1 bit 7, RTSN will be controlled by the RX FIFO 
level and Receive Hardware Flow Control threshold. The threshold can be 
configured by writing UART CTL1[5:0].In this case, RTSN remains high as 
long as the number of data in the RX FIFO is greater than the configured 
threshold value. 


Uart_txd TX l 
Generic 
UARTO Uart rxd device 
Module —_—  —--4 RX with 
Uart_rtsn ART 
= RTSN E 
X port 
uart ctsn 
= CTSN 
Figure 6-3 UARTO with flow control application 
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UART 
Module 


Uart_txd 


Uart_rxd 


sl 


TX 


RTS 


CTS 


Generic 
device 
with 
UART 
port 


Figure 6-4 UART1/UART2 without flow control application 


6.2.4 Function Description 


The UART and IRDA baud rate generator is based on the clk_uart, the divisor 
coefficient is controlled by register UART_CKDO. IRDA part clock period is the 1/16 of 
the UART part since the required timing of IRDA is 3/16 or 4/16 of bit width. The serial 
data rate can be changed by modify the clk_uart or the UART divisor coefficient. 


IRDA 
m TX fifo — TX 
UART 
TX 
TXD 
— 
a 
m 
2i UART irda eb 
> Qe IF 
— 
*— RX fifo €— 
UART I RXD 
RX 
4— — — —h- 
IRDA | 
RX 
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6.2.4.1 


Figure 6-5 Diagram of UART 


UART Mode Description 


UARTs in SC6820 share the same design and each has an independent baud rate 
generator, which is used as a clock reference for data transmit and recovery. Each of 
them also has a 128-byte-deep RX FIFO and a 128-byte-deep TX FIFO to decrease 
processor interrupt load during the data receiving/transmitting. 


6.2.4.1.1 FIFO Management 


FIFOs are accessed by reading/writing UART RXD/UART TXD register. The number 
of data in TX/RX FIFO can be observed by reading UART_STS1 [6:0]//UART_STS1 
[14:8]. Rx_fifo_full and Tx_fifo_empty status can be obtained by reading UART_STSO 
[1:0]. UART_CTL2 register controls the FIFO trigger level, which enables the DMA 
request and interrupt generation. 


TX FIFO size is 128 bytes. It uses a FIFO pointer to monitor the number of data in the 
TX FIFO that has not yet been transmitted. The MCU can read the UART STS1 [14:8] 
to access the pointer. The UART also provides a TXF empty interrupt threshold that 
can be configured by writing UART CTL2 [14:8]. 


RX FIFO size is 128 bytes. It uses a pointer to monitor the number of data in the RX 
FIFO that have not yet been read by the MCU. The MCU can access the pointer by 
reading the UART STS1 [6:0]. The UART also provides a RX FIFO full interrupt 
threshold that can be configured by writing to UART CTL2 [6:0]. In FIFO interrupt 
mode with flow control, the programmer must also ensure that the 

Receive Hardware Flow Control Threshold (UART. CTL1 [6:0]) value is greater 
than or equal to the Receive Int WaterMark (UART  CTL2 [6:0]). Otherwise, FIFO 
operation stalls. 


In FIFO interrupt mode, the processor is informed of the status of the receiver and 
transmitter by an interrupt signal. The rx fifo full interrupt is set when the number of 
RX FIFO data bytes is larger than the RX interrupt watermark value. It is auto cleared 
when the condition disappears. The tx fifo empty interrupt is set when the number of 
TX FIFO data bytes is less than the TX interrupt watermark value. It is auto cleared 
when the condition disappears. The two interrupt sources can be masked by writing 
"0" to UART_IEN register bit 0 and bit 1.The interrupt signal instructs the local hosts to 
write data to TX FIFO or read data from RX FIFO. 


Note that in the cases of the UART flow control being enabled along with the interrupt 
capabilities, the user must ensure that the UART flow control FIFO threshold is greater 
than or equal to the receive FIFO watermark. 


The TX and RX FIFO may be accessed by DMA. Writing to control register 

UART CTL1 bit 15 will enable DMA mode. In receive mode, a DMA request is 
generated as soon as the receive FIFO reached its threshold level defined in 
UART_CTL2 [6:0]. This request is deserted when the number of bytes is less than the 
threshold level. In transmit mode, a DMA request is automatically asserted when the 
transmit FIFO is almost empty. 


In this mode, when RX FIFO is almost full (the number of RX FIFO data bytes is larger 
than the RX interrupt watermark value), it will send the receive request to DMA 
controller, and when TX FIFO is almost empty, it will send the transmit request to DMA 
controller. 


6.2.4.1.2 Hardware Flow Control 


V.0.1 


SC6820 UART supports both software flow control and hardware flow control. When 
UART. CTL1 register bit 7 is set to “0”, software will control the signal uart rtsn by 
writing UART_CTLO register bit 6; if "1", the signal uart rtsn will be controlled by 
hardware itself, called auto-RTS. 
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Hardware flow control is composed of auto- CTS and auto-RTS. Auto-CTS and 
auto-RTS can be enabled/disabled independently by programming UART_CTL1 [8:7]. 


Auto-RTS data flow control originates in the receiver block. The receiver FIFO trigger 
levels used in auto-RTS are stored in the UART_CTL1 [6:0]. RTS is active if the RX 
FIFO level is below the HALT trigger level. When the receiver FIFO HALT trigger level 
is reached, uart rtsn is deserted. The sending device (external UART device) may 
send an additional byte after the trigger level is reached because it may not recognize 
the desertion of RTSn until it has begun sending the additional byte. The assertion 
requests the sending device to resume transmission. In this case, uart rtsn is an 
active-low signal. 


With auto-CTS, uart ctsn must be active before the module can transmit data. The 
transmitter circuitry checks uart ctsn before sending the next data byte. When 
uart_ctsn is active, the transmitter sends the next byte. The auto-CTS function 
reduces interrupts to the host system. When auto-CTS flow control is enabled, the 
CTS state changes need not trigger host interrupts because the device automatically 
controls its own transmitter. Without auto-CTS, the transmitter sends any data present 
in the transmit FIFO and a receiver overrun error can result. In this case, uart ctsn is 
an active-low signal. 


6.2.4.1.3 Interrupt sources 


The UART also provides a TXF empty interrupt threshold that can be configured by 
writing UART CTL2 [14:8]. Atx fifo empty interrupt will be generated when the 
number of TX FIFO data bytes is less than the TX interrupt watermark value. It is auto 
cleared when the condition disappears. 


UART also provides a RX FIFO full interrupt threshold that can be configured by 
writing to UART CTL2 [6:0]. An rx fifo full interrupt will be generated when the 
number of RX FIFO data bytes is larger than the RX interrupt watermark value. The 
interrupt will be auto cleared when the condition disappears. 


An rx tout interrupt will be generated if the UART has not received data from the input 
line in a period of time. This period depends on the baudrate and the value of CTL1 
[13:9]. If the value of CTL1 [13:9] is ‘0’,the interrupt will never be generated. The 
interrupt can be cleared by writing “1” to UART_ICLR bit 13. 


When having received data, UART generate parity error/framing error if error condition 
occurs. Also, when having received FIFO overrun, an error interrupt will be generated. 
Writing to corresponding interrupt clear bit will clear these interrupts. 

All interrupt sources in SC6820 UART can be disabled and masked by writing to 
corresponding registers. 


When TX FIFO is empty and TX is idle, setting send break bit forces the TX data 
output to low. 


Figure 6-6 UART timing parameter 


6.2.4.2 IRDA Mode Description 


The IrDA can be used to communicate with other IrDA compatible device. IrDA mode 
is selected by writing “1” to UART CTLO[15]. The default value of this bit is “0”. 


IrDA mode is achieved by adding IrDA transmit block and IrDA receive block into 
UART module. The IrDA transmit block changes the UART transmit serial bits to the 
IrDA timing, and then sends to TXD port. On the other side, the receive module 
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detects the IrDA timing from the RXD port and changes back to UART bit stream to let 
the UART receive block to finish the data receiving. 


Figure below shows the transmit IrDA timing. The polarity could be changed by UART 
CTLO bit 9, and the pulse of a bit may be 3 or 4 high cycle controlled by the UART 
CTLO bit 13. In the no polarity invert working mode, when sending “1”, the output 
remains “0”. And when sending “0”, output follows the IrDA timing as demonstrated in 
the figure. On the receive data path, the polarity could be change by UART CTLO bit 
10. The transmission and receive operation could be controlled by the UART CTLO bit 


11 and bit 12. 
' Toata! Toata ' ' m*n'übta! 
Dome jm m 
\ ej wf bit y "mi " vta Y ni "mi wi] stop » wan Å ne 
m din LILI LE LE LJ E | ; | 
TD 0 7[8 9 10] 11} 15 | 


Figure 6-7 IrDA transmit timing 


6.2.5 Control Registers 


6.2.5.1 Memory map 
ARM base address: 0x8300_0000 (UARTO) 
0x8400_0000 (UART1) 
0x8e00_0000 (UART2) 


Met. [same o Deom 000 | 
Write data to this address initiates a 
OKO! UARTATXD character transmission through TX FIFO 


0x0004 UART_RXD Read from this address retrieve data from RX 


FIFO 
0x0008 UART_STSO IIS internal status 


0x000C UART STS1 The data number in TXF and RXF 


0x0020 UART_CTRL2 UART control register 
0x0024 UART_CKDO Divisor is (n+1)*2 
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O D ipti 
Addre escription 


0x002C UART STS2 UART interrupt mask status 


6.2.5.2 Register Descriptions 


6.2.5.2.1 UART TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO. 


KHEREIEIEIESEREJE3EIETEREIEIESEZKI 
C 


Reserved 


eld Type |Reset | Description 
Value 
UART TXD [7:0] WO 8'hO Write data to this address initiates a character 
transmission through TX FIFO 


6.2.5.2.2 UART RXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO. 


KNEPENERERESEREJEIEIEJEREIEE SEE 
fief 


Reserved 
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Type | Reset | Description 
Value 


= TXD [7:0] 8'hO FIFO operation register 
Reading this register retrieves the next data byte 
from the Rx FIFO. 


6.2.5.2.3 UART STSO 
Description: UART status register 


Register description (0x0000 1802) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 19 | 17 | t6 | 


Reserved 


d Name R/W Reset Description 
Value 


TRANS OVER [15] RO | [tW — | Data transfer is really over 

RXF. REALFULL [14] 1'h0 RX FIFO is real full(not 
relates to register 
RXF FULL THLD) 

TIME OUT RAW STS [13] Tho RAW timeout interrupt , this 
bit is set when receive time 
is out. 


me. e fo [m [eme 
[9e — —— m fo [m [eena — 
Ems o m [me |Pewenesmi — — 
[m — — — —|m m — [me feres — — 
fost — — — — [m fo o [aasaran — 
Pare OTST aan srs m fro [Te f Raw wreak aeterne 
ers cme maw sts [m fro [T [Raw CTS orange meru 
[ns cue wer [m [Ro [i [Raw DSR range men 


RXF OVERRUN RAW STS | [4] Tho Raw RX FIFO overrun 
interrupt 
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PARITY ERR RAW STS lg] | (|Ro [tme | Raw parity error interrupt 
UNE LEN 


TXF EMPTY RAW STS Thi Raw TX FIFO empty 
interrupt 


RXF_FULL_RAW_STS ff) = |RO [thno | Raw RX FIFO full interrupt 


6.2.5.2.4 UART STS1 
Description: data number in the TXF and RXF 


0x000C Register description (0x0000_0000) UART_STS1 


ES ESSE SES ea Sere eb 


Reserved 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
| Bt |15 | 14 | 13 | 2 j 11 | 10 9 j 8 | 7 | 6j 5,4 32 |t)» 
Res Res 
erve TXF_CNT erve RXF_CNT 
d d 
Type RO RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


TXF_CNT [14:8] 7'hO The number reserved in TX 
FIFO. The register will increase 
when writing data to the TX 
FIFO, while decrease when 
reading data from TX FIFO 


mew [m — jme m —]|  —  —] 


RXF. ONT 7T'hO The number reserved in RX 
FIFO. The register will increase 
when writing data to the RX 
FIFO, while decrease when 
reading data from RX FIFO 


6.2.5.2.5 UART IEN 
Description: UART interrupt enable register 
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0x0010 Interrupt enable (0x0000 0000) UART IEN 


Ra) See ES ES IRSE ER ES OR SER UO UR 


Reserved 


Reserved 


Value 
[mewi ues m [9 | — y 
pers cHGINTEN [m — 


Tho RX FIFO overrun interrupt 


RXF_OVERRUN_INT_EN | [4] 
enable 


Frame error interrupt enable 


INT R/W 

FRAME ERR INT EN 3] i 

PARITY_ERR_INT_EN Parity error interrupt enable 
B - | 


TXF. EMPTY INT. EN 


RXF. FULL INT EN [0] 


6.2.5.2.6 UART ICLR 
Description: UART interrupt clear register 


1'hO TX FIFO empty interrupt 
enable 


RX FIFO full interrupt enable 
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0x0014 Interrupt clear (0x0000 0000) UART ICLR 


IEEE CANTON IESUS ES ES ES ES IER REGN EE ER IR ER ae 


Reserved 


Reserved Reserved 


d Name R/W Reset Description 
Value 
TIME OUT INT CLR [13] WO 1’ho Write “1” Clear time out 
interrupt 


ma [m [59 | 


BRK DTCT INT CLR [7] WO 1'hO Write “1” Clear break detect 
interrupt 

CTS CHG INT CLR WO 1'h0 Write “1” Clear cts change 
interrupt 

DSR CHG INT CLR [5] WO 1'h0 Write “1” Clear dsr change 
interrupt 

RXF. OVERRUN INT CLR | [4] WO 1'h0 Write “1” Clear rxf_overrun 
interrupt 

FRAME_ERR_INT_CLR [3] WO T'ho Write “1” Clear frame_error 
interrupt 

PARITY ERR INT CLR Write “1” Clear parity error 
interrupt 


=- 


6.2.5.2.7 UART_CTRLO 
Description: UART control register 
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0x0018 Control register (0x0000 0000) 


Reserved 


SC8810 Design Specification 


UART CTRLO 


[Control register (0x0000_0000) O OOO | 
e eee ee ee ae 


DTR 
oe -RE Sr mus 
SEE [m 


To EGEILUEJEGEQEGET 


ELEME < 
LIEN  ERERERERERERERERERENENESZIRE 
Dem ew [neenon T 


Pues [wq m ne —* 


"0" : UART 
“>: IrDA 


set "1", increase pulse width for 
one clock. 


IR DPLX [12] IRDA TX/RX enable 


IR. RX IV [10] IRDA RX polarity inverse 
DTR |DTRREG — | DERE — 3S M —3 This bit controls the dtrn output 


mu =F ANB 


i =e 


y 


When TX FIFO is empty and TX 
is idle, setting this bit forces the 
TX data output low. 


Need to be cleared by MCU. 


When receive hardware flow 
control is not set, this bit 
controls the output of RTSN. 
When RCV_HW_FLOW_EN 

is set, the output of RTSN is 
controlled by the register 

RCV HW FLOW THLD . 


0: unused, 1: 1stop bit, 2: 1.5 
stop bits, 3: 2 stop bits. 


data byte length. 


0: 5 bits, 1: 6 bits, 2: 7 bits, 3: 8 
bits. 


PARITY EN [1] R/W Tho 0: parity disabled 
1: parity enabled 
ODD_PARITY R/W T'ho 0: even parity 
1: odd parity 
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6.2.5.2.8 UART CTRL1 
Description: UART control register 


m Ed a| e] 


Reserved 
Type 


Name EN | RX TOUT THLD i RCV. HW. FLOW. THLD 
N = 
PORE 


d-Nan R/W Reset | Description 
Value 


DMA EN [15] ^1" enable DMA access UART FIFOs 
LOOP BACK Self test mode, TX input to RX 
RX TOUT THLD - 9] Receive timeout threshold 


TX HW FLOW EN Transmit Hardware Flow Control Enable 
"1" enable transmit hardware flow control 
"0" disable 


RCV HW FLOW EN j Receive Hardware Flow Control Enable 
“1” enable receive hardware flow control 
"0" disable 


Reserved 


RCV HW FLOW THLD : ‘ Receive_Hardware_Flow_Control_ Threshold 


When RCV_HW_FLOW_EN is enabled, if 
the number of unread bytes in the RX FIFO is 
greater than the receive hardware flow 
control threshold value, the RTSN is set to 
high to stop the remote TX. 


6.2.5.2.9 UART_CTRL2 
Description: UART TX FIFO empty and RX FIFO full watermark register 
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KNEREIEREREREREJEIEIETEREIERE REZK 
me T NASD OD DD 


Reserved 


TXF_EMPTY_THLD RXF_FULL_THLD 


EA a 9 — 
LI  ENENERERENENENB  KENXEREREUFA ACE 


meme —— [m m —r]m —L 
Pane rua [eg — mw — sm POFO Waal eso — 


6.2.5.2.10 UART_CKDO 
Description: This register is used to configure baud rate 


IKCNEREJEJESESEIEIEEIEJEREIEIKE EAE 
we o omm] 


Reserved 


UART CKDO 


IUEEJEIEJESEREIERERESERSERERERESENEE 


Type 


Fane [mi [RW Resvaue [nemis — | 
UART CKDO | [15:0] IRW | 16'h54A Clock divisor bit 0 to 15 


6.2.5.2.11 UART STS2 
Description: UART interrupt mask status 
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0x002C INT mask status (0x0000_0000) UART_STS2 


RE Fe a ee ES E53 E ee EE ES IO ER ER IER 


Reserved 


Reserved 


d Name R/W Reset Description 
Value 
ERN 


sa p ee 


BRK_DTCT_MASK_STS thO LÀ detect interrupt mask 
status 

CTS CHG MASK STS Tho CTS change interrupt mask 
status 

DSR_CHG_MASK_STS [5] 1’hO DSR change interrupt mask 
status 

RXF_OVERRUN_MASK_STS | [4] Tho RX FIFO overrun interrupt 
mask status 

FRAME_ERR_MASK_STS [3] 1’hO Frame error interrupt mask 
status 

PARITY_ERR_MASK_STS [2] Tho Parity error interrupt mask 
status 

TXF_EMPTY_MASK_STS [1] 1'h0 TX FIFO empty interrupt 
enable 

RXF FULL MASK STS 1'hO0 RX FIFO full interrupt mask 
status 


6.2.5.2.12 UART DSPWAIT 
Description: UART control register 
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0x0030 Control register (0x0000 0001) UART. DSPWAIT 


Ras Se ee eee ene IO CR TR ER 


Reserved 


E — B «X 


[Type | m] 


UD DMA MOD SEL 1'h0 0: tx dma req keep 1 until 
receiving the rx dma ack 
1: tx dma reg is “1” when 
rx full is “1”,else “0” 
RX DMA MOD SEL 0: rx dma req keep 1 until 
receiving the rx dma ack 
1: rx dma req is “1” when 
rx full is “1”,else “0” 


UART DSPWAIT | [3:0] This register is used for DSP 
control 


6.2.6 Application Notes 


Including RAM input and output formats, special requirement, software control flow, 
description, etc. 


Working in UART mode with hardware flow control (full duplex) 
1. Theinitiator writes to the setup register (global register) 


2. The initiator writes the UART  CTLO register bit 15 to "0" to enable UART 
mode. 


3. The initiator configures UART. CKDO registers to generate the suitable 
baud rate. For example, if clk uart is 26 MHz, UART  CKDO is set to 0xe1, 
then the UART baud rate is 115 k. 


4. The initiator configures UART_CTLO to generate the suitable data format, 
such as parity enable and parity style, byte length, and stop bit number 


5. SetUART CTLO register bit 7 to “1” to enable receive hardware flow control 
6. The initiator configures UART CTL1 register bit [5:0] to suitable value 


7. SetUART CTLO register bit 8 to *1" to enable transmit hardware flow 
control 


8. The initiator configures UART  CTL2 to generate receive watermark and 
transmit watermark 


9. The initiator writes UART_CTL1 register to configure receive timeout value 
10. Enable related interrupts by writing UART. STS2 register 
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11. Writing data to UART_TXD 


Once the TX FIFO is not empty: 
12. data in TX FIFO will appear on TX line in sequence 
13. If data number in the TX FIFO is less than the data empty threshold value, a 


txf. empty interrupt will be generated. After receiving this interrupt, MCU 
should clear the interrupt and write more data into the TX FIFO 


14. If data number in the RX FIFO is more than the data full threshold value. An 
rxf. full interrupt will be generated. After receiving this interrupt, MCU should 
clear the interrupt and read data from RX FIFO 


15. If receiving RX TOUT interrupt, read all data in the RX FIFO 


When the transmission is completed: 
16. If RX FIFO is not empty, read all data in the RX FIFO when receiving 
RX TOUT interrupt 


17. Disable all interrupts, disable uart en in global register 


6.3 SPI Interface 


6.3.1 Overview 


SPI is a serial synchronous communication interface. SPI block enables the device to 
interface with SPI peripherals (i.e. A/D converters, display drivers, EEPROMs etcs.) It 
consists of a serial shift register with serial data input, serial data output and serial shift 
clock. The shift clock can be selected from either an interval source or an external source. 
Operating the SPI with the internal clock source is called the Master mode of operation. 
Similarly, operating the SPI with an external shift clock is called the Slave mode of 
operation. SPI module support MICROWIRE/PLUS mode, sync mode , s8 mode and 
3-wire mode. Only in MICROWIRE/PLUS mode, master and slave both be supported. This 
document defines function and configuration of SPI block. 


SC6820 has 2 SPI controllers, SPIO & SPI1. 


6.3.2 Features 


| Compliant with the SPI standard 

| Support MICRO/PLUS mode, SYNC mode, S8 mode and 3-wire mode 

| Serial clock with programmable frequency , polarity 

| Wide selection of SPI word lengths ranging from 1 to 32 bits 

| Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
| Master / slave 

| MSB / LSB 

| Transmit only/ receive only / transmit and receive mode 

| 


Only receive mode , the length of words ready to receive form the slave can be 
programmed 

| The intervals of two SPI frames can be programmed 

| 2 DMA requests 

| Single interrupt line for multiple interrupt source events 

| The polarity and position of the sync can be configured 

| As slave transmit phase adjustable 
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6.3.3 


| TX/RX FIFO address can be reset 


Signal Description 


spi sck SCLK 
($$ i> 
SPI Module spi do Generic 
>> 
SI SPI Slave 
spi di SO device 
4.41. ——— — — — 
spi csn 
pi > CS 
Figure 6-8 SPI in Master Mode(FULL-Duplex) 
spi_sck SCLK 
—<—_ — 
SPI Module spi do Generic 
LE X 
SI SPI Master 
spi di SO device 
4— — — — 
spi csn CS 
r 


Figure 6-9 SPI in Slave Mode(FULL-Duplex 


6.3.4 Function Description 


V.0.1 


The SPI master mode supports communication with up to two independent SPI 
devices. SPI initiates a data transfer on the data lines (spi do and spi di) and 
generate clock (sck) and control signals(spi ncsi). 


Write data to this Spi txd register initiates a character transmission through TX FIFO, 
the pointer txf. wr address will increase. All data ready to send must be written into 
the TX FIFO first, thenoccurs in transmit line. 
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Data sampled from receive line is placed in RX FIFO first. When the data number in 
the RX FIFO is more than the receive data full threshold value, an rxf. full interrupt is 
generated. MCU will read data from RX FIFO as soon as receiving the interrupt. 


SPI MCLK 


— p MCLK 
CLK generator a 


' Y 


SPI control SPI SCK FS 
APB ‘ BEEN 
register generator 


| l 


RX/TX FIFO SPI RX/TX 


— >» SDO 
control control 
<«—§_ 5D 


J 


RX/TX data FIFO 


44 — — — sSCK (as slave) 


Figure 6-10 diagram of SPI 


6.3.4.1 MICROWIRE/PLUS work mode 


MICROWIRE/PLUS is an enhancement of the MICROWIRE™ synchronous serial 
communications scheme, originally implemented by National Semiconductor's COP400 
family microcontrollers. It has three wires, SI (serial input), SO (serial output), and SK 
(serial clock). The input data one the SI is shifted high order first into the chip; the output 
data is shifted out high order first from the Most Significant Bit (MSB) on SO. The SK clock 
is generated internally for the master mode. One burst has 8 data bits. The input data is 
captured on the rising edge of SK. Following is the timing diagram. 


|! 2n*Tdata | |! 2n*Tdata | 
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Figure 6-11 MICROWIRE/PLUS Timing (CPOL=0, CPHA=0) 


|! 2n*Tdata | |! 2n'Tdata | 


Figure 6-12 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


! 2n*Tdata } | 2n*Tdata } 


SK 


Bit N Bit a 

SO (MSB) RT iig qoot 
Bit N ie aj 

SI (MSB) uals ae a A se ) d 


Figure 6-13 MICROWIRE/PLUS Timing (CPOL=1, CPHA=0) 


Bit N 3 P : : Bit 0 


Figure 6-14 MICROWIRE/PLUS Timing (CPOL=1, CPHA=1) 


In the normal mode data is shifted in on the rising edge of the SCK clock and data is 
shifted out on the falling edge of the SCK clock. It is also allow an additional Alternate SCK 
Phase Operation. In the alternate SCK phase operation, data is shifted in on the falling 
edge of the SCK clock and data is shifted out on the rising edge of the SCK clock. 


To configure SPI for this mode, just enable SPI clock in global control register, program 
Spi ctlO control register, enable RX data shift in at SCK rising edge(spi ctlO[0] = 1), and 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 432 of 1011 


This document contains information on a product under development. 


[P — — thin neadiint udthard natinn 


EAR SPREADTRUM SC8810 Design Specification 


enable TX data shift out at SCK falling edge(spi ctlO[1] = 0), set transmit data bit number 
to 8. Also program spi clkd according to MCLK and SCK clock rate. Leaving other 
control register with default value. When put data into TX FIFO, the SPI will send and 
receive an N bit data at the same time. 


The clock phase and TX/RX data timing is programmable to meet other requirements. For 
example, for: 


N =8, CSO, CPOL=0, CPHA =0 timing as Figure6-11, set spi ctlü = Ox0e22 

N 2 8, CSO, CPOL=0, CPHA -1 timing as Figure6-12, set spi ctlO = Ox0e21 

N 4 8, CS0, CPOL=1, CPHA -0 timing as Figure6-13, set spi ctlO = Ox2e22 

N 2 8, CSO, CPOL-1, CPHA =1 timing as Figure6-14, set spi ctlO = 0x2e21 

CPOL=0 means SCK idle phase is low, maps to spi ctlO[13] = 0; 

CPOL-1 means SCK idle phase is high, maps to spi ctl0[13]-1; 

CPHA decides SPI working in normal mode or in the alternate SK phase operation. 

CPHA maps to ctlO reg[1:0], 

“10” (CPHA=0) means output data at negedge of clk while receiving data at posedge of clk 


"01" (CPHA-1)means output data at posedge of clk while receiving data at negedge of 
clk 


"00" and “11” are not available in this mode 


6.3.4.2 Synchronous SPI 


Besides SCK, SDI, SDO, Synchronous SPI provides the fourth pin as a synchronous 
signal. It generates single bit width pulse on one of the TX/RX bit position. On slave side, it 
tells when to latch the received byte and prepare the next data for transmit. 


If enable sync mode by setting spi ctlO register bit14, the sync pulse will appear on the last 
bit. If program spi ctl1 register bit 4-0 to N, the sync pulse will locates on top of bit N. The 
SYNC bit can be program output to one of the 4 chip select pins by setting spi ctl1[11:8]. 

2n*Tdata 


Figure 6-15 Alternated Phase SK Clock Timing (CPOL=0, CPHA=1) 


6.3.4.3 4-wire Serial Interface(s8) 


SC6820 SPI supports 4-wire serial interface, which required by LCD driver like 
ULTRACHIP UC1607. Only write operations are supported in this mode. Pin CS is used 
for chip select and bus cycle reset. Pin CD is used to determine the content of the data 
been transferred. On each write cycle, 8 bits of data, MSB first, are transmitted on falling 
SCK edges. If CD=0, the data byte will be decoded as command. If CD=1, this 8-bit will be 
treated as data. Pin CD is examined when SCK is pulled low for the LSB(DO) of each burst. 
The maximum SCK frequency required is 5MHZ. 


To enable SPI working in this mode, all settings are same as program MICROWIRE 
except to enable TX data shifting out at SCK rising edge. Also need to set spi ctl1 control 
register bit7, enable s8 mode, and assign the CD signal output from one of the four CS 
pins by programming bit 1-8. Please pay attention to not mapping CD to the same CS pin 
used for LCD chip select. For example using CSO as chip select, using cs1 as CD, we 
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should program spi ctlO register bit11-8 “1100” and programming spi ctl1 register bit11-8 
"0010". 


CSI 


CD 


SDO D7 D6 DS D4 D3 X D2 DI DO X XX D7 D6 x 


SCK 


nxTclk 


I—»| 2xnxTclk«— 


Figure 6-16 4-wire Serial Interface (s8) Timing 


SW should write 9 bits data to TX FIFO while ctlO reg[6:2]] program to 8. Bit 8 is used 
to control CD signal, and bit[7:0] will be used to transmit to slave. 


6.3.4.4 3-wire Serial interface 


The 3-wire serial interface is required by Sound Generator Chips like OKIML2860. SDO 
works as an in/out pin because data has to be read/write through the same pin. SCK is the 
serial clock, output data from SDO change at clock falling edge, input data is sampled at 
falling edge. See Figure 8. There is also an alternate SCK phase operation, data output at 
clock rising edge and input data is sampled at rising edge. See Figure 12. One burst has 
16 bits. 7 address bits sent first. Bit8 is command bit. “1” means writing 8 bits data to the 
slave. "0" means reading 8 bits data from the slave, the read data address in slave is the 7 
bits address sent in the same burst. 


Data Write Timing 1 


1 2 3 4 5 6 7 8 9 10 — 11121814 15 16 


sok TLE LAN TPT LILI LI LL. LT] 


tx K£—X————3 
la cuileusu it t, 
SH 'sL 'SHCH1 *CHSH1 
&— ——5À tsc 
SDI X aa X asi X aa X AIS] X aa X m X Ao X w om X pre Y : y on X oo X 
INDEX DATA || ————35 


Data Read Timing 1 


EP EUSEREECERNE CREDE NE BEN 


<x kx 
lao: làisui 


su tet tgucHt Icusui 
k tsc 
SDI X Als] X AIS] X aa X AIS] X aa X an X Ao Y R XX om X oe jf * Jom X oo X 
INDEX DATA 
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Figure 6-17 3-wire Serial InterfaceTiming 1 


Data Write Timing 2 


cs \ 
1 2 3 4 5 6 T 8 9 10 11121314 15 16 
BUR EG NESEAENEPRESMESM | 
t= oo 
tsLerztėLsH2 SOR A t t 
SH lsL SHCH2 'CHSH2 
€— — 3 tsc 
SDI K ae X ^m X aa X Am K A2 X an X All w (DU X os Y . y pr X o X 
INDEX DATA | — > 
Data Read Timing 2 
cs \ 
1 2 3 4 5 6 7 8 9 BO 11 1A 15 16 
sck CETA Tg E L1] [1] 
4—3 P o o 
tsrerztérsn 4 7 t t 
sH tot SHCH2 *CHSH2 
s> tsc 
SDI X ^el X SI X A X al X Ael X At) X ADI Y R NX Di7) X Dig] Y " fon X 2o X 
INDEX DATA 
Figure 6-18 3-wire Serial InterfaceTiming 2 


To program SPI in this mode, set spi ctlO control register to Ox0e43  , means 16bits 
sent in one burst, TX at clock falling edge, RX sample at clock falling edge, CS maps 
to csO. Set spi ctl1 to 0x3028 — , means to enable 3-wire mode, command bit is bit8. 
Setspi ctl2to 0x07 , the read data starts from bit7. Then put 16 bits data into TX 
FIFO, and receive 8 bit data from RX FIFO. 


If set spi ctl1 bit6 to “1”, signal CS will change to low before half cycle of the first edge 
of SCK, and go high after half cycle of the last edge of SCK . 


To program alternate SCK phase timing as Figure 9, set spi ctlO bit13 to “1”, other 
setting are same as timing 1. 


6.3.5 Control Registers 


6.3.5.1 Memory map 
ARM base address: 0x8e00 2000 SPIO 
0x8e00 3000 SPI1 


Write data to this address initiates a 
0x0000 SPI TXD character transmission through tx FIFO 
Read this address retrieve data from rx fifo 


0x0004 SPI CLKD Clock divider bit 0 to 15. Divider is (n+1)*2 
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O D ipti 
Addre escription 


[| [omywedfosme mob 
0x0014 SPI CTL3 SPI control register 
0x0038 DSP WAIT Used for DSP contro! 


0x0044 SPI STS4 SPI status reigster 
0x0048 SPI FIFO RST SPI RX/TX FIFO reset bit 


6.3.5.2 Register Descriptions 


6.3.5.2.1 SPI TXD 
Description: Transmit word or Receive word 


m EE oe] 
e ë ëO O 


SPI_TXD 


ate Type | Reset | Description 
Value 


SPI TXD [31:0] 32’h0 Write data to this address initiates a character 
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transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.3.5.2.2 SPI CLKD 
Description: Clock divisor bit O to 15 


IKNEREIEREIEREREJEJEIE3ERERERE RERO 
[Rome [ee 


Reserved 


SPI_CLKD 


SPI_CLKD 


etd Type | Reset | Description 
Value 


SPI_CLKD [15:0] R/W 16'h3 Specify the clock ratio between spi sck and clk spi. 
If clik spi runs at 48 MHz, and iis sck runs at 12MHz, 
SPI CLKD should be 1, 
Spi sck = clk_spi/2(n+1). 


Note: 


When work in the slave mode, the frequency of spi. sck depends on the IIS master, so 
the register SPI CLKD is not used . 


6.3.5.2.3 SPI CTLO 
Description: This register is used to configuration of the SPI interface 


0x0008 Configure register (Reset 0x0000_0F02) SPI CTLO 


RE A i ee ee A EAE 
L3. — 1| |] — 3— /— h— — 


Reserved 


SYN SYN SCK Res 
CP | C_l ET A oe SPI_CSN_PRE CHNL_LEN 
OL 

elo De Pet Pee Pet 
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SYNC POL [15] R/W 1'hO Sync polarity, positive or 
negative pulse for SPI or 
3-wire mode ,read command 
polarity 


swem fia; 
socmev [na 
m — [no — [m —]- —  — — 


SPI CSN PRE | [11:8] R/W 4'hf 4 bit chip select. There are 
totally 4 chip selects for SPI 
“1110”: cs0 is valid 
“1101”: cs1 is valid 


LSB [7] R/W Tho In default, The input data is 
shifted high order first into the 
chip; the output data is shifted 
out high order first from the Most 
Significant Bit (MSB) on SO. 
When this bit is set, the data will 
be shift out or in from the LSB 

CHNL LEN [6:2] R/W 1’hO Transmit data bit number. 

i "0" : 32 bits per word 
“1” : 1 bits per word 
“31”: 31 bits per word 


NG TX [1] R/W Thi “1” enable TX data shift out at 
clock neg-edge 

NG_RX R/W 1'h0 “1” enable RX data shift in at 
clock neg-edge 


6.3.5.2.4 SPI CTL1 
Description: This register is used to configuration of the SPI interface 


0x000C Configure register (Reset 0x0000 3000) SPI CTL1 


Reserved 


Name Reserved RTX_MD SYN_CSN_SEL S3W POS 
Type R/W R/W 


R/W 


nup m — zm — |. —— — — 
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RTX MD [13:12] R/W “00” : idle mode 
“01” : receive mode 
“10” : transmit mode 
“11” : transmit and receive 


SYN_CSN_SEL | [11:8] S8 CD oo signal maps to 
csn number 
"0x0001" selects csnO as cd 
signal 
"0x0010" selects csn1 as cd 
signal 


CS. HMD 1'h0 3-wire Melody timing 1, csn high 
mode enable 


S3W POS [4:0] R/W 5'h0 3-wire mode, w/r control 
i position 
or the sync pulse position(the 
pulse will 
locates on top of bit N) 


6.3.5.2.5 SPI CTL2 
Description: This register is used to configuration of the SPI interface 


0x0010 Configure register (Reset 0x0000 0000) SPI CTL2 


Name Reserved OMA S3W. RD STRT 
Type 


nu m — [s |S — — —] 


TX DMA SEL R/W Tho 0: tx dma req keep 1 until 
receiving the tx dma ack 
1: rx_dma_req is “1” when 
tx empty is “1”,else "0" 
RX DMA SEL R/W 1'h0 0: rx dma req keep 1 until 
receiving the rx dma ack 
1: rx_dma_req is “1” when 
rx full is *1",else “0” 
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RX ONLY HLD “0” : working on only receive 
mode, when rxf_realfull is high, 
SPI will be held until rxf. realfull 
is low 
“1” : no holding 


[DMA EN | | EN mm mo mw [mo 1 tho “4” enable DMA mode 


IS SLVD 1'hO “0” : master 
^1" : slave, only support 
microplus mode 
S3W RD STHT | [4:0] Read data start bit used for 
3-wire mode 


6.3.5.2.6 SPI CTL3 
Description: SPI RX FIFO FULL/EMPTY watermark 


0x0014 RXF watermark (Reset 0x0000 1010) SPI CTL3 


OES ECRIRE RES eS "d ESRB ER 


Reserved 


OSE eee 
Peset EA ECTS NC RECORD ENC EAEE 
Ee ERE EE SRI RE se ee RII 


Reserved RXF EMPTY THLD Reserved RXF FULL THLD 


ene TE EMPTY THLD | [12:8] 5h10 Receive FIFO data empty 
threshold. Relative with 
rx fifo empty interrupt 


mer vm [e — | —L — —— ——] 


RXF FULL THLD [4:0] R/W 5h10 Receive FIFO data full 
threshold. Relative with 
rx_fifo_full interrupt 


6.3.5.2.7 SPI_CTL4 
Description: This register is used to configuration of the SPI interface 
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0x0018 Configure register (Reset 0x0000 0000) SPI CTLA4 


ats) Se ee ene IO ER REOR IER 


Reserved 


BLOCK NUM 


Tee [ow [aw | m pm [mr [9] Sw — 


I ONLY DO [15] t'hO working in only receive mode, 
“0” : SPI send all 0 to slave 
"1" : SPI send all 1 to slave 


IS FST [14] i. i a 
Only used for slave mode 


PHS DLY [13:12] R/W 2'h0 Phase delay. Relate to fast 
m mode. 

When in normal mode, this bit 
is not used . Only used for 
slave mode 

SYNC CLKMASK [11] R/W 1’ho “1” Mask out the first clock 
pulse in SPI mode 

SYNC_HALF [10] R/W T'ho Sync_half, sync width is half 
spi_sck cycle 


IS_RX_ONLY [9] R/W t'hO “q "receive data only. 
The bit should be written at 
last. 
Only used for master mode 
BLOCK NUM R/W 9’hO Number of data words ready 
to receive in “receive only” 
mode. Only used for master 
mode. 


6.3.5.2.8 SPI_CTL5 
Description: This register is used to configuration of the SPI interface 
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KCHEREIERERESESEJEIEJETEREIERE SEE 
me 0 RT 


Reserved 


ITVL NUM 


Fee Nene NUM [15:0] 16'h0 For master, transmit data 
interval, programmable n from 0 
to 65535, delay is (n*4+3) clock 
cycle(clk. spi). 

For slave, max receive data 
interval. If the slave has not 
sampled the edge of spi clk in 
the interval(n*4--3)(clk spi), 
slave will stop the receive 
process and send timout 
interrupt 


6.3.5.2.9 SPI INT EN 
Description: SPI interrupt enable register 


Cm [Tw] [sz [3 [5 [w | s 2 [ 3 [o | e[ 5| v [ | 
[reef ed 


Reserved 


Name Reserved 
Type RO 


d-Naeme R/W Reset Description 
Value 
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TXF EMPTY INT EN SS txf_empty interrupt enable 


| RXF FULL INLEN | . FULL INT EN LEE rho o | Rxf | Rxf_full interrupt enable | | Rxf_full interrupt enable | enable 


TIME SAE FLINT EN | INT_EN wo opm hO Slave mode timeout interrupt 
enable 

RX_OVF_INT_EN Rx_overrun_reg interrupt 
p 


————————— 
TXF. FULL INT EN Cs NNNM HE Tx — full | Tx_fifo_full interrupt enable | enable 


RXF_EMPTY_INT_EN [1] 1’ho Rx_fifo_empty interrupt 
mw | DAS 


| Reserved = 


6.3.5.2.10 SPI INT CLR 
Description: SPI interrupt clear register 


Lm [sTw|s[s[ms [s]*[s]z 2 [5] ee | v] 


Reserved 


d Name R/W Reset Description 
Value 
TIME_OUT_INT_CLR [5] WO Tho Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR [4] WO 1'h0 Write “1” clear 
Rx_overrun_reg interrupt 


Uwe [m — m —]" —] 


TXF. FULL INT CLR [2] WO 1'h0 Write “1” clear Tx fifo full 
interrupt 

RXF EMPTY INT CLR Write “1” clear 
Rx fifo empty interrupt 


E 


6.3.5.2.11 SPI INT RAW 
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Description: SPI interrupt raw status 
0x0028 Raw status (Reset 0x0000 008A) SPI INT RAW STS 


[cse pea epe ese ceres ee pese ag 


Reserved 


Reserved 


"m 


|Tpe| RO Oò 


Raw txf empty interrupt, 
This bit is set when the 


number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF. FULL RAW STS Raw rxf. full interrupt. This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] Tho Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 1’hO Raw Rx_overrun_reg 
interrupt 


Exrworwenow — [ur [ROP __[ Thema worded) — 
Pe ruaas fi — mo — [me — [Renee ulin — 
were mew sr |m — [mo — vm | Rawr emoy merum | 
[mTroraLa [m [RO me [wwwrWeseu — 


6.3.5.2.12 SPI INT MASK STS 
Description: IIS interrupt raw status 
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ICHEREIEREIESEREJEIEIETEREIEREREZK 
Pme T Tem 


Reserved 


Reserved 


d Name R/W Reset Description 
Value 


TXF EMPTY MASK STS [7] Thi Txf empty interrupt mask 
status. 

RXF. FULL MASK STS T'ho Rxf_full interrupt mask 
status. 

TIME_OUT_MASK_STS [5] 1'hO0 Slave mode time out 
interrupt mask status 

RX OVF MASK STS Rx overrun reg interrupt 
m ———À status 


TXF FULL MASK STS m ho Tx — | full interrupt mask 
status 

RXF EMPTY MASK STS Rx fifo empty interrupt 
r status 


6.3.5.2.13 SPI STS1 
Description: SPI RX FIFO write address and read address 


ECHEREIEREREAERIEREREREREREIETEREZE 


Name Reserved 
Type 


| Name | Reserved RXF WADDR Reserved RXF RADDR 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 445 of 1011 


This document contains information on a product under development. 


Cen im remind A vinkt ta ahanna ar dianantiniia thin neradiint ciii d antian 


EAR SPREADTRUM SC8810 Design Specification 


RXF WADDR | [12:8] RO | [5b o | RX FIFO write address 


ms [m — ]m — | — 
RXF RADDR | [4:0] Ro | [50 X | RX FIFO read address 


6.3.5.2.14 SPI STS2 
Description: SPI status register 


0x0034 Register description (Reset 0x0000 12AA) SPI STS2 


[PGES [eu e es) ee eee een ae ae OON 


Reserved 
Type 0 1 1 1 1 
Em | ||| | 7i l| 


me pe 
Reset 


LLL Tew romp [ont NN 
pcos a e — me [mieu — — 
[sese [m — |n. [me — [esseri — —] 
mm m Sm m: 


E NM 1’ho “1” transmit process 
"0" idle state 


| TXF. REAL. EMPTY | REAL. EMPTY MN S m thi | h1 TX FIFO has no data 


[D EAR Tho TX FIFO is real full. (not relates 
to TX full threshold) 


RXF REAL FULL [4] 1'ho RX FIFO is real full. (not 
relates to TX full threshold) 
Thi 


This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty interrupt 
watermark value. Auto cleared 


TXF_EMPTY [3] 
when the condition disappears. 
TXF_FULL [2] 1’ho This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 
poe 


RXF EMPTY [1] This bit is set when the number 
of RX FIFO data byte is less 
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than the RX empty interrupt 
watermark value. Auto cleared 
when the condition disappears. 


RXF FULL T'ho This bit is set when the number 
of RX FIFO data byte is larger 
than the RX full interrupt 
watermark value. Auto cleared 
when the condition disappears. 


6.3.5.2.15 SPI DSPWAIT 
Description: This register is used for DSP control 


KCHEREIEIEIEIEIEIEIEIEIEREIEIEQEAEI 
De Rem 0] 


Reserved 
L3: 7:15 15] ej peperere] s er] 
AHHH e a 


Pesos SEY | ISpsPwaT — | DSPWAIT 


Lu DSPWAIT LM 0] 4'h1 This register is used for DSP 
control 


6.3.5.2.16 SPI STS3 
Description: This register is used to observe the status 


KNEREIEIEIESEREJEIEJEJEREIEREREZK 
C 


Reserved 


Reserved RX_CNT 


GA —— —) 1 — BEEENNNENNNLINEENENEEENI 
I3 —— $85 $8 8 à .— | | |e fe of fo] | 


eem CNT 9'hO working in only receive mode 
as master 
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6.3.5.2.17 SPI CTL6 
Description: This register is used to configuration of the SPI interface 


KCNEREJEJEIEIEJEIESEIETEREIEEEEU 


Reserved 


| Name | PESE TXF EMPTY THLD TXF FULL - 


Type RO 
Reset 0 0 0 


Rn EMPTY THLD | [12:8] 5h10 TX FIFO data empty threshold. 
Relative with rx_fifo_empty 
interrupt 


fReseved —— s Ro [99 — | 

TXF FULL THLD [4:0] R/W 5h10 TX FIFO data full threshold. 
Relative with rx_fifo_full 
interrupt 


6.3.5.2.18 SPI_STS4 
Description: SPI status register 


ICNEREJEIESESEREIESEREJEREIEIKE IEZES 


Reserved 


[ww [neg — |o se [Wrrowiass — 
eoma [us [o — [sm — [| —— ooo 
[memo [wg [RO se — | FFOveadaaass — 


6.3.5.2.19 SPI FIFO RST 
Description: Used to reset TX/RX FIFO 
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0x0048 Register description (Reset 0x0000 0000) SPI FIFO RST 


BEER CANON IESUS ES EE 90 IE REED ES ES IER SE T UR 


Reserved 


| Type | |——.. 


reo M 
LLL NL T NN 


SPI FIFO RST Tho “1” : reset all FIFOs. FIFO 
address will changed to 0 


6.3.6 Application Notes 


6.3.6.1 Programming Model 


6.3.6.1.1 MICRO/PLUS mode program examples 


1. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, Program control register: 


Spi_clkd = 0x0001; 
Spi ctlO = 0x0e02; 
Spi ctl = 0x3000; 


Spi ctl2 = 0x0; 
Spi cil3 = 0x1010; 
Spi_ctl4 = 0x0; 
Spi_cil5. = 0x0; 


Spi ctl6 =0x1010 


2. 16 bits per-channel, master, MCLK 80M, SCK 10M, only receive mode, ready to 
receive Ox1f words from slave, CS1 is valid, RX atfalling edge, TX at rising edge, 
SCK idle phase being low,Program control register: 


Spi clkd = 0x0003; 
Spi ctlO = 0x0d41; 
Spi ctl = 0x1000; 
Spi_ctl2 = 0x0; 
Spi ctl = 0x1010; 
Spi_ctl4 = 0x021f; 
Spi ctlb = 0x0; 
Spi ctl& = Ox1010 
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3. 8 bits per-channel, master, MCLK 48M, SCK 24M, CS2 is valid, RX at falling edge, 
TX at rising edge, SCK idle phase being high, LSB, dma en, Program control register: 


Spi clkd = 0x0000; 

Spi ctlO = Ox26b2; 

Spi ctl! = 0x3000; 

Spi ctl2 = 0x40; //bit[6], enable dma 
Spi_ctl8 = 0x1010; 

Spi_ctl4 = 0x0000; 

Spi_ctl5 = 0x0; 

Spi ctl& =0x1010 


4. MICRO/PLUS mode, master, 32 bits per-channel, MCLK 80M, SCK 20M, CSO is valid, 
RX at rising edge, TX at negedge, SCK idle phase being low, transmit only, Program 
control register: 


Spi clkd = 0x0001; 
Spi ctlO = 0x0e02; 
Spi ctl! = 0x2000; //transmit only 


Spi ctl2 = Ox0; 
Spi ctl3 = Ox1010; 
Spi ctld = 0x0; 
Spi ctl5 = 0x0; 


Spi ctl& =0x1010 


5. MICRO/PLUS mode, slave, 32 bits per-channel, RX at rising edge, TX at negedge, 
SCK idle phase being low, Program control register : 


Spi clkd //no use when SPI working as slave , half SCK must have at least 4 
system(MCLK) clock cycle. 


Spi ctlO = OxOf02; 
Spi ctl = 0x3000; 
Spi ctl2 = 0x20; 
Spi ctl3 = 0x1010; 
Spi_ctl4 = 0x0; 
Spi_ctl5 = 0x80; 
Spi_ctl6 =0x1010 


6. MICRO/PLUS mode, slave, 8 bits per-channel, RX at falling edge, TX at rising edge, 
SCK idle phase being low, TX only/ RX only, Program control register: 


Spi_ctl0 = 0x0e21; 

Spi ctl 2 0x2000(TX only); /spi ctl1 2 0x1000(RX only) 
Spi ctl2 = 0x20; 

Spi ctl3 = Ox1010; 

Spi_ctl4 = 0x0; 

Spi ctl5 = 0x90; 

Spi ctl& =0x1010 


6.3.6.1.2 SYNC mode program examples 
Only work in master mode. 
Relative register: spi ctlO[15:14], spi ctl1[4:0], spi_ctl1[1 1:8], 
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1. SYNC mode, master, 32 bits per-channel, MCLK 48M, SCK 12M, RX at rising edge, 
TX at falling edge, CSO is valid , and signal sync maps to cs2, Program control 
register: 


Spi clkd = 0x0001; 
Spi ctlO = 0x4a02;//biy[14] enable sync mode, bit[15] = 0 means positive pulse 
Spi ctl1 = 0x3400;// sync pulse position will locate on top of bit0, sync maps to cs2 


Spi ctl2 = Ox0; 
Spi ctl3 = Ox1010; 
Spi ctlá = 0x0; 
Spi ctl5 = 0x0; 


Spi ctl& =0x1010 


6.3.6.1.3 4-WIRE(S8) mode program examples 


only work in master mode and only operation write being supported, TX at falling 
edgerelative register: spi ctl1[7], spi ctl1[11:8]. 


1. S8 mode, 8 bits per-channel, TX at falling edge, CSO is valid and signal CD maps to 
CS1, program control register: 
Spi ctlO = 0x2c21; 
Spi ctl1: 0x3280; 


6.3.6.1.4 3-WIRE mode program examples 


6.3.6.2 


V.0.1 


Only work in master mode. 
Relative register: spi ctlO[15], spi ctl1[4:0], spi_ctl1[5], spi ctl1[6], spi ctl2[4:0] 
1. timing1(TX RX at falling edge), 16 bits per-channel, CSO is valid, read command 


polarity is high, w/r control position is 8, read data start bit is 7, program control 
register: 


Spi ctlO = 0x0e43; 
Spi ctl1 2 0x3068; 
Spi ctl2 = 0x07; 


2. timing2(TX RX at rising edge), 16 bits per-channel, CSO is valid, read command 
polarity is low, w/r control position is 8, read data start bit is 7, program control register: 


Spi. ctlO = Oxae43; 
Spi ctl1 = 0x3068; 
spi ctl2 = 0x07; 


Programming Notes 
1. only receive mode 


as master: set spi ctl4[9] = 1 and set spi ctl1[13:12] = “01” and program 
spi ctl4[8:0] to N, means enable rx only mode , and ready to receive N words from 
slave. 


as slave: Set spi ctl 1[13:12] = “01” , the received number depending on 
master the posedge of is rx only(spi ctl4[9] = 1) will trigger the process, so SW 
should write to "O" first, then write to “1” to this bit. 


2. fast mode 


used for slave mode. In slave mode, half SCK must have at least 4 system clock 
cycle. 


When SCK < 14X MCLK, recommend to use fast mode. 
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8X  : is fst(spi ctl4[14]) 21, phs dly([spi ctl4[13:12]] = 1 
10X: is fst-1, phs dly = 2 
12X: IS fst-1, phs dly = 3 


3. In salve mode, spi ctl5[15:0]* Tclk spi should not be such smaller than Tspi sck, so 
as not to make SPI stop transfer. 


4. DMA enable 
a) DMA should be configured first 
b) Program SPI control register except spi ctl2[6] 
c) Write spi ctl2[6] at last 


5. When change SPI control register configuration , SW should ensure: 


a) tx fifo is real empty at first 
b) then, rx fifo is real empty 
c) change SPI control register 


6.4 IIS and PCM Interface 


6.4.1 Overview 


IIS is a common digital audio interface specification. SC6820 IIS Interface can be used to 
implement a CODEC interface with external digital audio system working as host or slave. 
The IIS interface supports both IIS and PCM data format. The interface can transmit and 
receive data simultaneously as well as transmit or receive data alternatively at a time. This 
document defines function and configuration of IIS block. 


SC6820 IIS module is controlled by ARM or DSP depending on global register 
IIS0 CTRL SEL/IIS1 CTRL SEL, when this bit is set to “1”, DSP controls IIS, else ARM 
controls IIS. 


SC6820 has 2 IIS controllers, lIS0 & IIS1. 


6.4.2 Features 


Compliant with the IIS/PCM standard 

Support IIS , MSB-Justified and DSP data bus interface working on IIS mode 
Support Long Frame, Short Frame and Multi-cycle Frame working on PCM mode 
Serial clock with programmable frequency 

Two 32-word-deep FIFOs minimizes processor overhead at high data rates 
LRCK polarity can be configured 

Wide selection of IIS data lengths 8,16,32bits 

Master / slave 

MSB / LSB 

Transmit only/ receive only / transmit and receive mode 

2 DMA requests 

Single interrupt line for multiple interrupt source events 


6.4.3 Signal Description 
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iis sck 
a Tee Generic 
IIS/PCM USTe IIS/PCM 
Module Se ae Slave 
ued! device 
iis sdo 
Figure 6-19 IIS connection as master 
iis sck 
TR Generic 
IISPCM Xa SEER | pmS/PCM 
Module "NY master 
x device 
iis sdo 


Figure 6-20 IIS connection as slave 


6.4.4 Function Description 


6.4.4.1 IIS interface and Timing modes 
IIS module consists of RX/TX controller, ARM APB interface control register, clock 
generator and FIFO control. ARM programs IIS register, enable IIS mode, starts 
RX/TX data transfer. Output data is written to TX FIFO and received data is stored in 
RX FIFO. Each FIFO is 32-bit width plus 32-address length. 
MCLK generator generates main clock for IIS block. This clock also output as master 
clock during hand shaking. In slave mode, external clock source can be input, working 
as the IIS main clock. Clock divider value and control signal for MCLK come from 
global control register. 
The IIS SCLK generator divides main clock according to a 16-bit clock divider register, 
which defines half SCLK clock width. It can be programmed from 0 to 32767. 
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CLK PLL IIS MCLK generator IIS MCLK 


IIS SCLK generator 


ARM APB IIS cont rol register IIS SCLK 
Bus = 
RX/TXFIFO 
Control IIS LRCK 
IIS RX/TX 
I controller IIS SDO 
IIS SDI 
RX/TX data FIFO 
(32X32) 
Figure 6-21 diagram of IIS 


IIS interface has 4 pins, IIS SCK is serial clock output, IIS SDl is serial data input, 
IIS. SDO is serial data output. IIS LRCK is left/right channel select. The device 
generating IIS LRCK and IIS. SCK is the master. IIS LRCK and IIS SCK are output 
pins if working as master. They are input pins if working as slave. 


Serial data is transmitted in two's complement format with the MSB first. Serial data 
can be sent at rising or falling edge of SCK, at receiver, it must be latched at rising 
edge. When system word length is greater than the transmitter word length, the word 
is truncated (least significant data bits are set to ‘0’) for data transmission. If the 
receiver is sent more bits than its word length, the bits after the LSB are ignored. On 
the other hand, if the receiver is sent fewer bits than its word length, the missing bits 
are set to zero internally. 


Three bus formats are available in this module. Following Figures illustrate the 
relationship between the SCK, LRCK and serial data I/O for different interface 
protocols. The polarity of LRCK is programmable. The bits per-channel is 
programmable up to 32bit. 


IIS mode is where the MSB is available on the 2nd rising edge of SCLK following a 
LRCK transition. 


[UU 
T | 5 E 
LRCK | | LEFT € LEFT 
SD =< LSB+1 X LSB X MSB SS LSB 
Figure 6-22 IIS-compatible Serial Format 


MSB-justified mode is where the MSB is available on the first rising edge of SCK 
following a LRCK transition. 
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6.4.4.2 


V.0.1 


Eu 
SCLK | > E 
LRCK | | LEFT -- = 
COME ise (wee). —( tse. mse ) 
Figure 6-23 MSB-justified Format 


Sync mode is where the left channel MSB is available on either the 1st or 2nd rising 
edge of BCLK following a LRCK transition high. Right channel data immediately 
follows left channel data. 


C S 
5 m 


—Q LEFT ——— — I EL QE 
Figure 6-24 Synchronized Format 
Symbol Parameter Min Max Unit 
T System clock cycle T = ns 
Note: 
T: 1/(system clock frequency) 
n: register programmable integer, n-1 = 1, ...., 32767 


PCM interface 


POM interface is a direct voice interface connects to standard CODEC. The 
implementation is compliant with the MP-PCM requirements for voice transfer (8 kHz 
PCM SYNC and 8 or 16 bits data). The four signals of the PCM interface are: 


— PCM CLK: PCM clock 

— PCM SYNC: PCM 8KHz synchronization signal 

— PCM OUT: PCM output data 

— POM IN: PCM input data 

These four pins is able to share IIS interface follow this mapping: 

PCM CLK share with IIS SCK, 

PCM IN share with IIS. SDI, 

PCM OUT share with IIS. SDO, 

PCM SYNC share with IIS. LRCK. 

The data can be linear PCM (13-16 bit), » -Law (8 bit) or A-Law (8bit). The interface 
can work as either Master or Slave. 

Programming IIS. CTL O register bit 15 to 1 configures the PCM mode. 


Long Frame Sync is the name given to a clocking format that controls the transfer of 
PCM data words or samples. In Long Frame Sync, the rising edge of PCM SYNC 
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indicates the start of the PCM word. When SC6820 is configured as PCM Master, 
generating PCM SYNC and PCM CLK, 8 bits in one frame, then PCM SYNC is 7-bit 
long. When SC6820 is configured as PCM Slave, PCM SYNC may be from one 
consecutive falling edges of PCM CLK to not big or equal than PCM data length (as 
figure shows, POM SYNC is 277.5 bits) long. 

Programming IIS. CTLO register bit8 to zero configures the Long Frame Sync mode. 


POM IN is captured on the falling edge of PCM CLK and PCM OUT transmits on the 
rising edge. PCM OUT may be configured to be high impedance on the falling edge of 
PCM CLK in the LSB position or on the rising edge. The control bit is IIS. CTL2 
bit10, if high, OE changes to low at falling edge of the last bit. 


PCM SY 
NC 


PCM C 
LK 


PCM O 
UT 


PCM I 
N ———41/.2|3.4|5/6 7 8 


Figure 6-25 Long Frame Sync (Shown with 8-bit Sample) 


In Short Frame Sync the falling edge of PCM SYNC indicates the start of the PCM 
word. PCM SYNC is always one clock cycle long. 

As with Long Frame Sync, SC6820 samples PCM IN on the falling edge of PCM CLK 
and transmits PCM OUT on the rising edge. PCM OUT may be configured to be high 
impedance on the falling edge of PCM CLK in the LSB position or on the rising edge. 


Programming IIS. CTLO register bit8 to high configures the Short Frame Sync mode. 


pe) 
O 
= 
o 


N 1/23 4|5|6 7,8 9 |10/11]12 | 13 | 14) 15 | 16 


Figure 6-26 Short Frame Sync (Shown with 16-bit Sample) 


More than one channel connection over the PCM interface is supported using multiple 
slots. Up to three channel connections can be carried over any of the first three slots. 
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Long 
PCM $Y 
NC —— —-# 


or 
Short 
PCM SYNC 


PCM C 
LK 


PCM O 
UT 


PCM I 


N E-——. (2 le le lelei reli m s je e meg yg 


Figure 6-27 Multi-slot Operation with Two Slots and 8-bit Compounded 
Samples 


Three slots can be configured in one PCM frame; IIS. CTL2 register bit 2-0 define 
which channel is occupied. Each bit configures one of the three channels. If bitO is 
high, then slotO is carrying data. If channel 0 and 2 is active, this register is 0x5. 


POM data format in TX/RX buffer is different between master and slave mode. If burst 
size is 16 or 8bit, in slave mode, data for slot 0 and slot 1 are packed into one word, 
which locates in lower address; data for slot2 locates in higher address; slotO and 
slot2 fill higher bits (bit31-24). In master mode, only slotO takes lower address and 
locates on lower bits (bit15-8); slot1, slot2 packed in higher address, and slot2 takes 
lower bits while slot1 in higher bits. Following table shows PCM data format for master 
and slave mode. 


Table 6-3 PCM data format for master mode 


Bits/channel Data arrangement 
ESNE Data for channel 0 on bit 15~8, in lower address. 
Data for channel 1 on bit 31~24, Data for channel 2 on bit 15~8, 
on higher address. 


16bit Data for channel 0 on bit 15-0, in lower address. 
Data for channel 1 on bit 31-16, Data for channel 2 on bit 15-0, 
on higher address 
1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


Table 6-4 PCM data format for slave mode 


Bits/channel Data arrangement 


ERN Data for channel 0 on bit 31-24, Data for channel 1 on bit 15-8, 
in lower address. 
Data for channel 2 on bit 31-24, on higher address. 


LONE 16bit Data for channel 0 on bit 31716, Data for channel 1 on bit 15-0, 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 457 of 1011 


This document contains information on a product under development. 


Cebu iA remind A vinkt ta ahanna ar dianantiniia thin neradiint iki db antian 


EAR SPREADTRUM SC8810 Design Specification 


in lower address. 
Data for channel 2 on bit 31716, on higher address 


1x 32bit Data for channel 0 store in low address, data for channel 1, 2 
store in high address. 


6.4.5 Control Registers 


6.4.5.1 Memory map 
ARM base address: Ox8EO00 1000 IISO 
Ox8EO00 4000 IIS1 


o. arta this ace AA 

character transmission throu 

Read from this address «uo data from RX 
FIFO 

0x0004 IIS CLKD Divisor is (n+1)*2 

Control register 


0x0018 IIS INT IEN IIS interrupt enable register 
0x001C IIS INT CLR IIS interrupt clear register 


0x0020 IIS INT RAW IIS interrupt raw status 
0x0028 IIS STS1 RX FIFO address 


0x0038 IIS CTRLA TX FIFO watermark 
0x003C IIS STS4 TX FIFO address 


6.4.5.2 Register Descriptions 


6.4.5.2.1 IIS TXD 


Description: Write data to this address initiates a character transmission through TX 
FIFO; Read from this address retrieve data from RX FIFO. 
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KNEREIEREREREREJEIEIETEREIEE elle 
fmep REN 


llS TXD 


IIS TXD 


Type | Reset | Description 
Value 
eat TXD [31:0] R/W 32’h0 Write data to this address initiates a character 
transmission through TX FIFO 
Read from this address retrieve data from RX FIFO 


6.4.5.2.2 IIS_CLKD 
Description: Clock divisor bit 0 to 15 


Clock divisor (Reset 0x0000_ 0003) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
Con 


Reserved 


IIS CLKD 


IIS CLKD 


ate Type | Reset | Description 
Value 


IIS CLKD [15:0] R/W 16'h3 Specify the clock ratio between iis sck and cIk iis. 
If clk iis runs at 5.12 MHz, and iis sck runs at 
256KHz, IIS CLKD should be 9, 
lis sck = clk iis/2(-1). 


Note: 


When work in the slave mode, the frequency of iis sck depends on the IIS master, so 
the register IIS_CLKD is not used. 


6.4.5.2.3 IIS CTLO 
Description: IIS control register 
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0x0008 Control register (Reset 0x0000 00C1) IIS CTLO 


Re IESUS ES EE E ES ESSE ES IO SER UE IER 


Reserved 


SCK | ISL = 
PCM | DMA 1 T SC. 
-ke es T 


aU: “IS mode 
maen [nd [RW [tho |TrserabeOMA — E 
wen (CE X000 


SCK REV = SCK inverse enable 
(IIS mode: set to 1 
Pcm mode : set to 0) 


IS LRCK PH [10] R/W l Active level of left / right 
channel(0 for PCM mode) 
“0” : low for left 
“1” : high for left 


Output LRCK or SYNC for IIS 
mode 


"0" : LRCK 


IS SYNC MD 
“1” : SYNC(DSP mode) 


IS IISC. SHRTF | [8] : MSB justified in IIS mode 
Long frame in PCM mode 
: iis-compatible format in IIS 
mode 
Short frame in PCM mode 
When DSP mode, this bit 
should set to 0 


RTX MD [7:6] "00" : idle mode 
"01" : receive mode 
“10” : transmit mode 
^11" : transmit and receive 


BPCHN [5:4] Serial bit per channel 
"00" : 8 bits 
"01": 16 bits 
“1x”: 32 bits 


IS SLVD [3] "0": IIS/PCM work as master 
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“1”: enable transmit data from 
LSB 


(PCM can’t support this bit) 


“1” enable TX data shift out at 


clock neg-edge(use default 
value, can’ set to 1) 


“1” enable RX data shift in at 
clock neg-edge (use default 
value, can’ set to 0) 


Note: 
[1] NG_RX, NG_TX should be default config 


[2] When PCM slave mode, Long Frame sync, Low for left config(PCM_EB=1, IS. SLVD=1, 
IS_IISC_SHRTF=1), can’t support LSB mode(LSB = 1). 


[3] PCM RX and TX mode should be set both, when use PCM RX mode, and write data to tx fifo. 
Because, PCM sck is controlled by TX mode. 


[4] PCM multi slot config, when slot 0 set only, pcm cyc < 3 

[5] PCM mode , slave mode can't support High_for_left(IS_LRCK_PH=1) 
[6] DSP mode, slave can't support High_for_left(IS_LRCK_PH=1) 

[7] DSP mode, can’t support iis-compatible format 


6.4.5.2.4 IIS CTL1 
Description: IIS configure register 


0x000C Control reigster (Reset 0x0000 0000) IIS CTL1 


[EG gr] eee"). "ees pe pe es en rene ee ge 


Reserved 


ITVL NUM 


Ea RXIOSTP [15] Tho Receive IO stop enable 
“1” : enalbe 

IS_TXIOSTP [14] Transmit IO stop enable 
“1” : enable 

IS_FSCNT_EB | [13] R/W Tho Clock counter enable, for debug 
“1”: enable 
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IS NUM ONT | [12] R/W Count clock for one 
"0" : Irck cycle 
“1” : sclk cycle 


ITVL NUM [11:0] R/W , Used for timeout decision for 
slave mode 
If the slave has not sampled the 
edge of iis_sck in the interval 
(n*4+3)*Tclk_iis, slave will stop 
the receive process and send 
timeout interrupt 


6.4.5.2.5 IIS CTL2 
Description: IIS control register 


Lm [ss [9 [v2 [5 [ «| a 7 [5 | 5 5 [v «| 
we o omm] 


Reserved 


a | POS [15:11] 5’hO SYNC position when working in 
DSP format: 
0: MSB is available on the 2 
rising edge of SCK 

Channel length-1: MSB is 
available on the 1°" rising 
edge of SCK 

PCM OE EN [10] “1” : Enable data oe change to 
low atfalling edge of last bit 
(0: enable data oe only for valid 
data 
1: enable data oe for all 
transimission) 

PCM CYC [9:3] R/W 7'h4 Pcm cycle, used for multi slot 
PCM 
(if not multi slot, set to 0 
Mult slot: 
1: indicates 1 slot interval 
between 2 pcm sync(if long 
frame sync) 
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2:indicates 2 slot interval 
between 2 pcm sync 


PCM SLOT [2:0] R/W 3'h1 Pcm slot, used for multi slot 
PCM 
"001": slot 0 is used 
"010": slot 1 is used 
“100”: slot 2 is used 
"011": slot O and slot 1 are in 
use 


6.4.5.2.6 IIS CTL3 
Description: IIS RX FIFO FULL/EMPTY watermark value 


0x0014 RXF watermark (Reset 0x0000_0808) IIS CTL3 


Eo a ES RESI ESSERE ee ee 


Reserved 
Ime Um 
Reset |e a a ee ea 1587 78 35 3: 99] 9] 6-0 9 816] 8:189 
| g& Lis|d ii] 12 0| | 9 |W v je s as 2|] 


Reserved RXF EMPTY THLD Reserved RXF FULL THLD 


COA LL NN 
Pee even no nea — [mw fere | Revove data esha — 
Rem — [e — ]m E 


6.4.5.2.7 llS INT EN 
Description: IIS interrupt enable register 
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0x0018 Interrupt enable (Reset 0x0000 0000) IIS INT EN 


Rae) See alee ene ae 


Reserved 


d- Name R/W Reset Description 
Value 


TXF_EMPTY_INT EN t'ho Rx fifo. full interrupt enable 


RXF FULL INT EN R/W 1'h0 Rx fifo empty interrupt 
enable 

TIME OUT INT EN [5] R/W 1'h0 Slave mode timeout interrupt 
enable 

RX OVF INT EN [4] R/W 1'hO Rx overrun reg interrupt 
enable 


mem fw qm | —— — — 


TXF. FUL INT EN Tx fifo. full interrupt enable 


| d 
RXF. EMPTY INT EN [1] R/W 1'h0 Rx fifo empty interrupt 
enable 
| 


m | —— —] 


6.4.5.2.8 IIS INT CLR 
Description: IIS interrupt clear register 
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KHEREIERERESEIEJEIEJETEREIEE SEE 
Pme T Rem 


Reserved 


Reset Description 
Value 
TIME OUT INT CLR Tho Write “1” clear slave mode 
timeout interrupt 
RX_OVF_INT_CLR Write “1” clear 
Edi | overrun reg e 


TXF_FULL_INT_CLR Ki Write “1” — 
interrupt 

RXF EMPTY INT CLR Write “1” clear 
Rx_fifo | interrupt 


6.4.5.2.9 IIS INT RAW STS 
Description: IIS interrupt raw status 


Raw status (Reset 0x0000 008A) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Name Reserved 


Type Reserved 


[FegRme— — — [s — [mw — mem [mes — ] 
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Raw txf empty interrupt, 
This bit is set when the 
number of tx fifo data byte is 
less than the tx empty 
watermark value. Auto 
cleared when the condition 
disappears. 


RXF FULL RAW STS Raw rxf. full interrupt. This bit 
is set when the number of rx 
fifo data byte is larger than 
the rx full watermark value. 
Auto cleared when the 
condition disappears. 


TIME OUT RAW STS [5] Tho Raw slave mode time out 
interrupt 

RX_OVF_RAW_STS [4] 1'h0 Raw Rx overrun reg 
interrupt 


Tro eww — [m fo — [9 eo _| 
Ierurswrsm fa [so me [Raw Tito meri | 
were paw.sts [m — [89 — [9m [Raw e-em menus | 
rorun foa s. [rhe [wwe — | 


6.4.5.2.10 IIS INT MASK STS 
Description: IIS interrupt mask status 


KHEREIEIEIESEREJEJEJETEREIEJEREZK 


Reserved 


Reserved 


pe e eee e e pe pepe 


Reserved 
as 


Type 
Reset 


d Name R/W Reset Description 
Value 
TXF_EMPTY_MASK_STS [7] Thi Txf_empty interrupt mask 
status. 
RXF_FULL_MASK_STS Tho Rxf_full interrupt mask 
status. 
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TIME OUT MASK STS [5] 1’ho Slave mode time out 
interrupt mask status 

RX_OVF_MASK_STS Rx_overrun_reg interrupt 
—— status 


| Reserved = | B —— EDEN h1 


E NM FIFO FULL MASK STS 1'h0 NEN interrupt mask 
status 

RX FIFO EMPTY MASK STS Rx fifo empty interrupt 
ml  ——XN status 


| Reserved | | 


6.4.5.2.11 IIS STS1 
Description: IIS RX FIFO write address and read address 


0x0028 RXF address (Reset 0x0000_0000) IIS STS1 


[cg ET EST RES RESI EEG RES RE es esp “Ee 


Reserved 


oe wnan rea [RG sm — [RtrOwieaks — 
[mew [o [n foe — | — oo — 
[meno [ior — [no — sm — | RFFOvead eases — 


6.4.5.2.12 IIS. STS2 
Description: IIS status register 
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0x002C Status register (Reset 0x0000_00AA) IIS STS2 


e ee a EE 153 ES ES EEG EE ES I ER UE MER 


| Name | Reserved 


SSS eS SS aaa 
Peset | EE Oa 
Ee eA ee IRE NEST IRR RE ER RITE 


IIS IS lS. | BUS 
i 


Pane. [m [ee O 
heim fra — [e — me usce — — 
Desk — m — m — [me fissei — 
ioo — ne [ro — ve — | 00,fordebue — 
o ae cc  — 


EM fs Thi TX FIFO is real empty. TX 
FIFO has no data 


TXF_REALFULL TX FIFO is real full.(not relates 
to register TXF | Eu THLD) 
T'hi 


RXF_REALEMPTY | [5] RX FIFO is real empty. RX 
FIFO has no data 

RX FIFO is real full. (not relates 

to register RXF_FULL_THLD) 


This bit is set when the number 
of TX FIFO data byte is less 
than the TX empty watermark 


RXF_REALFULL [4] 
value. Auto cleared when the 


TXF_EMPTY [3] Thi 
condition disappears. 
TXF_FULL [2] 1’hO This bit is set when the number 
of TX FIFO data byte is larger 
than the TX full watermark 
value. Auto cleared when the 
condition disappears. 
PoP 
BP 


watermark value. Auto cleared 
when the condition disappears. 


RXF_EMPTY [1] This bit is set when the number 
of RX FIFO data byte is less 
RXF_FULL 


than the RX empty interrupt 
This bit is set when the number 
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6.4.5.2.13 IIS STS3 
Description: IIS status register 


KCHEREJEIEIEZEJEIESERETEREIETEEAES 
on: remm] 


Reserved 


INI LM 0] 16'h0 Number of clk iis cycle per SCK 
cycle or LRCK cycle , depends 
on ctl 1[12]. 


6.4.5.2.14 IIS DSPWAIT 
Description: This register is used for DSP control 


a Jao] e] e] a] a|s] a] a] a)na] a o e] 


Reserved 
Pep 
LZ3 515 a ie ae ee ee eee 
IECHEJEDZ M EEE 


Name Reserved IIS DSPWAIT 


Type R/W 


aA DSPWAIT | [3:0] 4'h1 This register is used for DSP 
control 


6.4.5.2.15 IIS CTLA 
Description: IIS TX FIFO full/empty watermark register 
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KCNEREIEIEIEREREJEJEIETEREIEREREZK 
me T Rem 


Reserved 


[wer — [es — [m few fo ——— — ] 


6.4.5.2.16 IIS STSA 
Description: IIS TXF FIFO write address and read address 


KNEREJEIEIEIEJEIESETEIEREIETE EAE 


Reserved 


Te wa ooa [nea [mo — — sw — — mnrownesiass — —] 
Dese [em — [e — [9 —] —————— ——] 
[wem AOR [wor — so — sw [Perron — | 


Note: 


[1] in slave mode , when write data to tx fifo , the first data will read to shifter register, prepare for TX, 
and TXF RD ADDR will inc 1. When master request data, slave tx fifo will tx data to master. 
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6.4.6.1 


6.4.6.2 


6.4.6 Application Notes 


IIS Program examples 


Justified format, master, 16 bits per-channel, LRCK low for left, Program control register: 
iis clkd = 320000 000a 

iis ctlO = 32'h0000 08d1 

iis ctl = 32'h0000 Of11 

iis ctl2 = 32'h0000 0000 


IIS format, master , 8 bits per-channel, LRCK high for left, Program control register: 
iis clkd = 320000 000a 

iis ctl = 32'h0000 Odc1 

iis ctl = 32'h0000 Of11 

iis ctl2 = 32'h0000 0000 


DSP (sync) format, master, 16 bits per-channel, MSB is available on the 1° rising edge, Program 
control register 


iis clkd 2 32'0000 000a 
iis ctl0 = 32'h0000 Oad1 
iis ctl1 = 32'h0000 Of11 
iis ctl2 = 32'h0000 0000 


DSP format, master, 16 bits per-channel, MSB is available on the 1% rising edge , Program control 
register: 


iis clkd = 32'0000 000a 
iis ctl0 = 32'h0000 Oed1 
iis ctl1 2 32'h0000 3f11 
iis ctl2 = 32'h0000 7800 


Justified mode, slave, 8 bits per-channel, enable clock counter, Program control register: 
iis ctl = 32'h0000 08c9 
iis ctl = 32'h0000 3f22 
iis ctl2 = 32'ho0000 0000 


PCM program examples 


Programming IIS. CTLO register bit[15] “1” enable SC6820 working in PCM mode 


1. 


Long Frame format, master, 8 bits per-channel, RX at falling edge, TX at rising edge, Program 
control register: 


iis clkd = 320000 000a 
iis ctlO 2 32'h0000 80c1 
iis ctl1 = 32'h0000 Of11 
iis ctl2 = 32'h0000 0001 


Short Frame format, master, 8 bits per-channel, 
iis clkd = 32'0000 000a 
iis ctl = 32'h0000 81c1 
iis ctl = 32'h0000 Of11 
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iis ctl2 = 32'h0000 0001 


3. Multi-cycle format, master, 8 bits per-channel, pcm oe-1,pcm cyc-1, slotO is occupied 
iis clkd = 320000 000a 
iis ctl = 32'h0000 80c1 
iis ctl = 32'h0000 Of11 
iis ctl2 = 32'h0000 0409 


4. Muti-cycle format, master, 8 bits per-channel, pcm cyc-2, slot0 and slot! are occupied 
iis clkd = 320000 000a 
iis ctl = 32'h0000 80c1 
iis ctl = 32'h0000 Of11 
iis ctl2 = 32'h0000 0013 


5. Long frame format, slave, 16 bits per-channel, enable clock count, 
iis ctl = 32'h0000 80c9 
iis ctl 2 32'h0000 3f11 
iis ctl2 = 32'h0000 0001 


6. Short frame format , slave, 16 bits per-channel, enable clock count, 
iis ctlO = 32'h0000 81cd 
iis ctl = 32'h0000 3a1 
iis ctl2 = 32'h0000 0001 


6.5 12C Interface 


6.5.1 Overview 
I2C: Inter-Integrated Circuit 


2 wire serial system is a two-wire, bi-directional serial bus that provides a simple and 
efficient method of data exchange between devices. It is most suitable for applications 
requiring occasional communication over a short distance between many devices. 


The interface defines 3 transmission speeds: 

| normal: 100kbps 

| fast: 400kbps 

| high speed:3.5Mbps 

SC6820 has 4 IIC controllers, IICO&IIC1&IIC2&IIC3. 


6.5.2 Features 
I2C features list 
| Software programmable clock frequency 
| Software programmable acknowledge bit 
| Interrupt driven data-transfers 
| Start/Stop/Repeated Start/Acknowledge generation 
| Supports Clock Stretching/Wait state generation 
| Single Master Operation 
| 8 word buffer mode support 
| Only normal and fast modes are supported in this design 
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6.5.3 Signal Description 


The 2 wire serial interface uses a serial data line (SDA) and a serial clock line (SCL) 
for data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. Both lines must be pulled-up to VCC by external resistors. The 
tri-state buffers for the SCL and SDA lines have to be added at a higher hierarchical 
level. 


Connections should be made according to the following figure: 


scl in 
SCL 
scl out 
sda in 
SDA 
sda out 
Figure 6-28 I2C PAD connection 


6.5.4 Function Description 


6.5.4.1 


V.0.1 


scl in 
sda in 
I2C module 
scl out 


sda out 


Figure 6-29 I2C system diagram 


System Configuration 


The 2 wire serial system uses a serial data line (SDA) and a serial clock line (SCL) for 
data transfers. All devices connected to these two signals must have open drain or 
open collector outputs. The logic AND function is exercised on both lines with external 
pull-up resistors. 


The 2 wire serial controller implemented here is a single master device; therefore it 
starts generating a clock as soon as it is enabled. The user should program this 
register to the desired value before starting any transfers. 


Data is transmitted synchronously to SCL on the SDA line on a byte-by-byte basis. 
Each data byte is 8 bits long. There is one SCL clock pulse for each data bit with the 
MSB being transmitted first. There is an acknowledge bit following each transferred 
byte. Each bit is sampled during the high period of SCL; therefore the SDA line may 
be changed only during the low period of SCL and must be held stable during the high 
period of SCL. A transition on the SDA line while SCL is high is interpreted as a 
command (START or STOP command). 
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Wire Serial Protocol 
Normally, a standard communication consists of four parts: 
| START signal generation 
| Slave address transfer 
| Data transfer 
| STOP signal generation 
MSB acknowledgement acknowledgement 
| signal from slave signal from receiver 
| byte complete, 
| interrupt within slave 
clock line hek d low while 
| interrupts are serviced 
SCL S | Sr 
or 1 2 ) or 
Sr | ACK ACK LP] 
START or STOP or 
repeated START repeated START 
condition condition 
Figure 6-30 12C system diagram 
1. START signal 
When the bus is free/idle, that is no master device is engaging the bus (both SCL and 


SDA lines are high), a master can initiate a transfer by sending a START signal. A 
START signal is defined as a high-to-low transition of SDA while SCL is high. The 
START signal denotes the beginning of a new data transfer. 

A repeated START is a START signal without first generating a STOP signal. The 
master uses this method to communicate with another slave or the same slave in a 
different transfer direction (e.g. writing to device to reading from device) without 
releasing the bus. 


The controller generates a START signal when the start bit in the 2ws command 


Register is set and the read or write bits are set. Depending on the current status of 


the SCL line a START or Repeated START is generated. 


2. Slave Address Transfer 


The first byte of data transferred by the master immediately after the START signal is 
the slave address. This is a seven-bit calling address followed by a RW bit. The RW 
bit signals the slave data transfer direction. No two slaves in the system can have the 
same address. Only the slave with an address that matches the one transmitted by 
the master will respond by returning an acknowledge bit by pulling the SDA low at the 


V.0.1 


9th SCL clock cycle. 


The controller treats a Slave Address Transfer as any other write action. Store the 
slave device's address in the 2ws command register and set the write bit. The 
controller will then transfer the slave address on the bus. 


3. Data Transfer 


Once successful slave addressing is achieved, the data transfer can proceed on a 
byte-by-byte basis in the direction specified by the RW bit sent by the master. Each 


transferred byte is followed by an acknowledge bit on the 9th SCL clock cycle. If the 
slave signals a No Acknowledge (NACK), the master can generate a STOP signal to 
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6.5.4.3 


6.5.5.1 


abort the data transfer or generate a repeated START signal and start a new transfer 
cycle. 

If the master, as the receiving device, does not acknowledge the slave, the slave 
releases the SDA line for the master to generate a STOP or repeated START signal. 
For writing data to a slave, store the data to transmit in the 2ws command register 
and set the write bit. For reading data from a slave, set the read bit. When the transfer 
is done, an interrupt is generated to MCU. The 2ws command bit 8 to bit 15 contains 
valid data. The user may issue a new write or read command at this time. 


3. STOP signal 


The master can terminate the communication by generating a STOP signal. A STOP 
signal is defined as a low-to-high transition of SDA while SCL is at logical ‘1’. 


Arbitration Procedure 


Since the 2 wire serial controller supports single master configurations only, no 
Arbitration logic is added to the controller. Only clock synchronization is supported 
since slave devices can use this mechanism for clock stretching. 


1. Clock Synchronization 


Since the logical AND function is performed on the signals, a high to low transition on 
SCL or SDA affect all devices connected to the bus. The SCL clock signal can be 
synchronized between multiple masters using this feature. Each device starts 
counting its SCL low period when the current master drives SCL low. Once a device's 
clock has gone low, it holds the SCL line low until the clock high state is reached. 


start counting 
wait HIGH period 


counter 


CLK T reset 
SCL 
Figure 6-31 Clock synchronization during the arbitration procedure 


2. Clock Stretching 


Slave devices can use the clock synchronization mechanism to slow down the transfer 
bit rate. After the master has driven SCL low the slave can drive SCL low for the 
required period and then release it. If the slave's SCL low period is greater than the 
master's SCL low period, the resulting SCL bus signal low period is stretched, thus 
inserting wait-states. 


6.5.5 Control Registers 


V.0.1 


Memory map 


ARM base address: 0x8600 0000 IICO 
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0x8600 1000 IIC1 
0x8600 2000 IIC2 
0x8600 2000 IIC3 


9 . . 
s [Name | Deserptom O 


0x0000 2WS_CONTROL 2 wire serial system control register 


0x0004 2WS_COMMAND 2 wire serial system command register 


6.5.5.2 Register Descriptions 


6.5.5.2.1 2WS CONTROL 
Description: 2 wire serial system control register 


KCHEREJEIEIEIEIEIEIERESEREIEIEREZEI 


Reserved 


2ws st cmdbuf -em 
e 


JEJE 


ate Type | Reset | Description 
Value 


[mss [mo em [mese — — — — — — —] 


2WS | [12:10] R/W 3'h0 2ws command buffer write pointer 
cmdbuf_wpir 


2ws_st_cmdbuf | [9:7] The state of 2ws command buffer state machine. 
| 2ws_cmd_exec | (6) — |R/W [rho | Start to exec the command in the command buffer 
2ws_cmdbuf_en Enable the command buffer mode 
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[asm Jo [m [me [seme —  ] 


6.5.5.2.2 2WS COMMAND 
Description: 2 wire serial system command register 


KCNEREIEIEIEIEIEIESEIETEREIEJEREZE 


Reserved 


2ws 
Name 2ws data Eoi E 
Type 


Value 
[ mus [m [ww [Resend — —  ] 
[atu [im [Ro [rw |@wsbusyinereccommands — 
[Mea fia [Ro [Te memcwedakvae — S S S S S U y OS 


6.5.5.2.3 2WS_DIVIDORO 
Description: 2 wire serial system dividor registerO 
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KHEREIEIERESEREJEIEJEJEREIEREREZK 
Pme DD ROT 


Reserved 


2ws dividorO 


ate Type | Reset | Description 
Value 
— oa Go [ww 
2ws dividoro — | [15:0] 16'hO | 2ws clock dividor [15:0], default is 0x40 


6.5.5.2.4 2WS DIVIDOR1 
Description: 2 wire serial system dividor register1 


m Ed ore] e 
LJ "RN 


Reserved 


2ws dividor1 


ate Type | Reset | Description 
Value 
[— — ce Go [ww 
2ws dividor! | [15:0] 16'hO | 2ws clock dividor [31:16], default is 0x0 


Note: 

Change the value of prescale register only when the w2s control[4] bit is cleared. 
Due to the structure of the I2C interface, the controller uses “4*SCL” clock internally. 
Example: PCLK = 26MHz, desired SCL = 100khz, 

prescale = 26MHz/(4*100khz) — 1 = 64 (dec) = 40 (hex) 

Reset value : 0x40 


6.5.5.2.5 2WS RST 
Description: 2 wire serial system reset register 
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ICHEREIEIERESEREJEIEJEJEREIERE SEE 
Pme T 


Reserved 


etd Type | Reset | Description 
Value 
[ fem [o [sme 
|2ws rst — |l] [Rw ho Write with bit O set to 1 will reset the 2ws module. 


6.5.5.2.6 2WS CMD BUF 
Description: 2ws system command buffer register 


IKNEREIEIEIESEIEJEIEJETEREIEIEREZK 


Reserved 


Type | Reset | Description 
Value 


e [e e die a  — 


2ws cmd buf [15:0] R/W 16'h0 Write command to this register will save the 
command to the command buffer. Read from this 
register after the commands are all finished will 
return the results of the corresponding commands. 
The format of the command and the return result is 
the same as i2Cc command register. 


6.5.6 Application Notes 
List all data formats. Detail the programming flow for the module. 


| Standard mode; a single master operation; a master-transmitter addressing a slave 
receiver with a 7-bit address; single common mode 
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w2s rst = 0x0000; // 
w2s dividorO = 0x0040; // 
w2s dividor1 = 0x0000; // 
w2s control = 0x0018; /| 2ws en = 1; 2ws ie = 1 
w2s command- 0x9C25; // 1001110 o 00100101 
// ADDRESS W S W lack 
w2s command = OxFEO05; // 11111110 — 0000 0101 
// DATA 
w2s command = OxFE15; // 11111110 — 0001 0101 
// DATA P 


| Fast mode; a single master operation; combined format; 7-bit address; common 
buffer mode: a burst of 8 commands is written to the buffer 


w2s rst = 0x0000; // 

w2s dividorO = 0x0040; // 

w2s dividor1 = 0x0000; // 

w2s control = 0x0038; // 2ws_cmdbuf_en=1; 2ws_en=1; 2ws_ie=1 
w2s command = 0x9C25; // 1001110 o 00100101 

//ADDRESS W S W lack 

w2s command = 0x2005; // 

w2s command = 0x9D15; // 

w2s command = 0x001B; // 

w2s command = 0x9C25; // 

w2s_command= 0x2005; // 

w2s_command= 0x9D15; // 

w2s command = 0x001B; Ii 

w2s_command = 0x9C25; // 

w2s command = 0x2005; // 

w2s command = 0x9D15; // 

w2s command = 0x001B; // 

w2s command= 0x9C25; // 

w2s command = 0x2005; // 

w2s_command= 0x9D15; // 

w2s command - 0x001B; // 


6.6 Keypad Interface 


6.6.1 Overview 


V.0.1 


Here Keypad means "keypad controller" which is one APB device in ARM system. The 
keypad controller scans the external “key matrix’ whose maximum size is 8 rows x 8 
columns. It scans the “key matrix” row by row and checks the keys of the row one by 
one. There are at most four keys "pressed". "released" status can be detected in the 
same time, which is the so called “multi-key detection". On the other hand, one 
pressed key can generate multi interrupts periodically to software and this mode is 
named the "long key” mode. 


For the reason that the external "key matrix" is pure mechanical, if the geometric 
shape constituted by any three "pressed keys’ is a “right-angled triangle “, the keypad 
controller will detect another "inductive pressed" key. For example, if key 1 (x1, y1), 
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key 2 (x2, y2), key 3 (x1, y2) are pressed then the key 4 (x2, y1) will also be detected 
as the "pressed" key. The keypad controller will check the geometric shape constituted 
by the three "pressed keys" and if above condition is detected one "error" status will be 
reported to software, which should discard current error multi-keys combination. 
Finally, low power of the keypad controller is very important. If the controller finds that 
none key is pressed in the specific time, the clock of most logic inside the controller will be 
disabled to save power and controller goes into the sleep mode. In the sleep mode 
controller will be sensitive to any change of the “key matrix”. In other words, any key's 
press or release will wakes up the controller to scan the "key matrix". 


6.6.2 Features 


Support maximum 8 row x 8 column key matrix and size is programmable 
Support at most four keys detection under "multi-key" mode 

Support “long key" or "single key" mode for any pressed key 

Support "right-angled triangle" geometric shape detection for the pressed keys 
Support sleep mode to save power 

Support programmable "de-bounce" time for key's press and release 

Support programmable l/O polarity 


| 
| 
| 
| 
| 
| 
| 
| Support programmable scan speed 


6.6.3 Signal Description 


VDD PAD 
PAD (Internal 
(Internal | | A — Pullups) 
en 
Q 
> D Keyout 0 » y be Pd x Y bad ee 
| 4 Keyout 1 A 3 vid z x x pen ye 
>| Y Keyout 2 x Y x X^ P4 A Pad td Key 
cya! Matrix 
Controller r 
>| Keyout 3 za P4 P4 xy $ Y xe X 
»| Ki Keyout 4 vá z B zr Ld x yr, 3" 
> > Keyout 5 xy x 2 x A P xut X^ 
à 3 Keyout 6 xy xy » x xr » xej xt 
Keyout 7 x4 x4 »^ » ^| ye x4 »^ x^ 
k | 
£^ 2") 2") 27] 87 £7 Bh] eo 
I 1 E E = 
$|2|2|4|4z 4 4 
Figure 6-32 Keypad connection with external key matrix 


V.0.1 


The above diagram shows how to interface the keypad controller and the key matrix 
with pad internal pull-up resistance when the key matrix is 8 rows x 8 columns. For key 
matrix, the input is keyout 0 ~ keyout 7 and the output is the keyin 0 ~ keyin 7. Every 
keyout signal can be enabled or disabled. The keyout signal will be forced to be "low 
level" when it is enabled and only one keyout should be enabled at any time during 
scanning. 
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key pressed 


UE Loss ne 


debounce time 


debounce time 


key pressed status 


keypad IRQ 


key pressed IRQ 


ey released IRQ 


Figure 6-33 Single-key mode 
keyO pressed 
debounce time debounce time 


keyO pressed status long key cycle tim 


keypad IRQ 
key0 pressed IR! long key mA long key ino long key IR! keyO released IRQ 
Figure 6-34 Long-key mode 
keyO pressed 
debounce time debounce time 
e—a 
keyO pressed status 
key1 pressed 
debounce time debounce time 


key1 pressed status peas 


keypad IRQ a 


key0 pressed IRQ/ key! pressed IR! keyO released IRQ” keyl released Ro 
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Figure 6-35 Multi-key mode 
6.6.4 Function Description 
Key Value Assignment 
Logic 
APB 
read 
KeyLogic 
1 
Array 
Scan KeyLogic 
APB Clock Logic 2 
Interface domain 
ae KeyLogic 
3 
Sleep-scan 
Control B 
APB Logic Keylogic 
write 4 
Column_in 
&Row_out Logic 
*—— ——PCLK domain >a RTCCLK domain— — — — —* 
Figure 6-36 Keypad controller diagram 


6.6.5 Control Registers 


6.6.5.1 


= et 
0x0000 
0x0004 
0x0008 
0x000C 
0x0010 


0x0014 


Memory map 
Physical base address: 0x8700_0000 


Name 


KPD_CTRL 
KPD_INT_EN 
KPD_INT_RAW_STATUS 
KPD_INT_MASK_STATUS 


KPD_INT_CLR 


Description 


Keypad global control register 
Keypad INT enable register 
Keypad INT raw status register 


Keypad INT status register 


Keypad INT clear register 


Reserved 


0x0018 


KPD_POLARITY 


Keypad I/O polarity control register 


0x001C 


KPD_DEBOUNCE_CNT 


Keypad de-bouncing time configuration 
register 


0x0020 


V.0.1 


P 


KPD LONG KEY CNT 
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Name Description 


0x0024 | KPD SLEEP CONT Keypad sleep wait time configuration 
register 


0x0028 KPD CLK DIVIDE CNT Keypad scan clock division coefficient 
register 


0x002C | KPD KEY STATUS Keypad key status register 
0x0030 | KPD SLEEP STATUS Keypad sleep status register 


0x0034 KPD DEBUG STATUS! Keypad debug status register 


0x0038 | KPD DEBUG STATUS2 Keypad debug status register2 


6.6.5.2 Register Descriptions 


6.6.5.2.1 KPD CTRL 
0x0000 Keypad control register 


NCC EINEN EHI ETE EN E e NIIS 


a 


| Type | pe 


ES TTETSETTETC ERERER 


[o em e p þe — 
eom qm [me e [emm — 
rcm [ex [ew e [enm — 
feo-cosen [ea [me e [ems — 
eom [ev [m e emen 
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sam qm [m [> [emm — 
mem [vo [m e emm 
mee qur [aw e [emm 
mene qm [m [e [emm 
rese qr [em o [emn 3 

fea e e emm s 


KPD LONG KEY EN | [2] R When set to 1, keypad can 
enter long key mode if a key is 
pressed for a long time 


AN 

AN When set to 1, the keypad can 
enter sleep mode if there is no 
key press for a certain time. 
The scan will stop until there 
has a press pulse. 


Keypad global enable signal. 
Set to1 will make whole 
keypad work by generate the 
clk en signal to do scan and 
other process. 


Notice: port signal kpd eb 
directly generates RTCLK 
clock gating. 


Keypad interrupt enable KPD INT EN 


LL CNN 
EI 5508553 E558 ERIS RE EE 


Reserved 


R/W 
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Ooo CNN Pp oem 


KPD4_LONG_ | [11] Keypad long-key interrupt 
KEY_INT_EN enable for No.4 
KPD3_LONG_ | [10] Keypad long-key interrupt 
KEY_INT_EN enable for No.3 

R/W 


KPD2_LONG_ 
KEY_INT_EN 


Keypad long-key interrupt 
enable for No.2 


KPD1_LONG_ 
KEY_INT_EN 


Keypad long-key interrupt 
enable for No.1 


KPD4 RELEA . 
INT. EN 


Keypad release interrupt enable 
for No.4 


KPD3 RELEA . 
INT. EN 


Keypad release interrupt enable 
for No.3 


KPD2 RELEA | [5] R/W Keypad release interrupt enable 
for No.2 
INT_EN 
KPD1_RELEA_ | [4] R/W 
INT_EN 


Keypad release interrupt enable 
for No.1 


KPD4 PRESS 
INT. EN 


Keypad press interrupt enable 
for No.4 


KPD3 PRESS 
INT. EN 


Keypad press interrupt enable 
for No.3 


KPD2 PRESS 
INT. EN 


Keypad press interrupt enable 
for No.2 


KPD1 PRESS 
INT. EN 


Keypad press interrupt enable 
for No.1 


6.6.5.2.3 KPD INT RAW STATUS 
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0x0008 Keypad interrupt raw status i 


= eaa P em 


KPD4 LONG . Keypad long-key interrupt for 
KEY. INT Nee 


KPD3 LONG . Keypad long-key interrupt for 
KEY. INT No.3 


KPD2 LONG . Keypad long-key interrupt for 
KEY INT Nee 


KPD1 LONG Keypad long-key interrupt for 
KEY. INT Nb 


KPD4 RELEA Keypad release interrupt for 
INT No.4 
KPDS3 RELEA . Keypad release interrupt for 
INT No.3 
KPD2 RELEA . Keypad release interrupt for 
INT No.2 


KPD1 RELEA Keypad release interrupt for 
INT EN No.1 


KPD4_PRESS_ Keypad press interrupt for No.4 
INT 
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KPDS3 PRESS | [2] R/W Keypad press interrupt for No.3 
INT 
KPD2_PRESS_ D NEN Keypad press interrupt for No.2 
INT 


KPD! PRESS. "ume Keypad press interrupt for No.1 
INT 


6.6.5.2.4 KPD INT MASK STATUS 


KPD INT MASK STA 
TUS 


ROE? a SER eR NS EUN EDU 


Reserved 


0x000C Keypad interrupt mask 


Reset Description 
S 


| 9. ema | 12] fo | Reserved o O 


KPD4_MASK_LONG_ | [11] No.4 SS RN long-key 
interrupt masked by long-key 
KEYSINT interrupt enable. 


KPD3 MASK LONG . No.3 keypad long-key 
interrupt masked by long-key 
EY INT interrupt enable. 


KPD2 MASK LONG . No.2 keypad long-key 
interrupt masked by long-key 
KEY INT interrupt enable. 
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KPD4_MASK_RELEA 
INT 


KPD3_MASK 
INT 


KPD2_MASK 
INT 


KPD1_MASK 
INT_EN 


KPD4_MASK 
INT 


KPD3_MASK 
INT 


KPD2_MASK 
INT 


KPD1_MASK 
INT 


6.6.5.2.5 KPD_INT_CLR 
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interrupt masked by long-key 
interrupt enable. 


No.4 keypad release interrupt 
masked by release interrupt 
enable. 


No.3 keypad release interrupt 
masked by release interrupt 
enable. 


No.2 keypad release interrupt 
masked by release interrupt 
enable. 


No.1 keypad release interrupt 
masked by release interrupt 
enable. 


No.4 keypad press interrupt 
masked by press interrupt 
enable. 


No.3 keypad press interrupt 
masked by press interrupt 
enable. 


No.2 keypad press interrupt 
masked by press interrupt 
enable. 


No.1 keypad press interrupt 
masked by press interrupt 
enable. 
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0x0010 Keypad interrupt clear KPD INT CLR 


BEER Ee Eee EON EE ER OR E T MER 


Reserved 


Ee es [ew [en [m [e [m [m P E [n n |n 


zm pia Pp lem — — 


KPD4 LONG . Write 1 to this bit will clear the 
No.4 key long-key interrupt raw 
status. 


KEY INT CLR 


KPD3 LONG . Write 1 to this bit will clear the 
No.3 key long-key interrupt raw 
KEY INT CLR status. 


KPD2 LONG . Write 1 to this bit will clear the 
No.2 key long-key interrupt raw 
KEY. INT CLR status. 


KPD1_LONG_ Write 1 to this bit will clear the 


No.1 key long-key interrupt raw 
KEY_INT_CLR statuš: 


KPD4_RELEA_ Write 1 to this bit will clear the 
No.4 key release interrupt raw 
TEC status. 


KPD3 RELEA . Write 1 to this bit will clear the 
No.3 key release interrupt raw 
R status. 


KPD2 RELEA . Write 1 to this bit will clear the 


No.2 key release interrupt raw 
TEES status. 


KPD1 RELEA | [4] R/W Write 1 to this bit will clear the 
No.1 key release interrupt raw 
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KPD4_PRESS_ Write 1 to this bit will clear the 
No.4 key press interrupt raw 
PATER status. 


KPD3_PRESS_ Write 1 to this bit will clear the 
INT_CLR 


No.3 key press interrupt raw 
status. 


KPD2_PRESS _ Write 1 to this bit will clear the 
No.2 key press interrupt raw 
ve status. 


KPD1 PRESS. Write 1 to this bit will clear the 
No.1 key press interrupt raw 
ES status. 


6.6.5.2.6 KPD POLARITY 
0x0018 Register description (Reset value) 


[SOEs Eo euge pes esa esee en e eas, n. TES ESSENT IS 


Reserved 


Eel RN, KPD COLUMN POLARITY KPD ROW POLARITY 


KPD COLUMN | [15:8] 8'hFF Column input xor with this value 
to generate the internal column 

POLARITY input. This register is used to 
control the column input 
polarity. 

KPD_ROW_ [7:0] R/W 8'hFF Internal row output xor with this 
value to generate row output. 

PORARITY This register is used to control 
the row output polarity. 


6.6.5.2.7 KPD_DEBOUNCE_CNT 
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0x001C Key press and release de-bounce time control register DESEE 


KPD DEBOUNCE CNT 


Reset Description 
Value 


m mmm p IN 


KPD DEBOUNCE ONT | [15:0] 16'h0080 Counter for de-bounce time 
It is the function of scan array 
size and clock divider 
number. 

Default value: 165ms when 

clk divider is 0 and 42 keys 

are enable(7*6 array) 

The calculation method is: 

y(ms)= (x +1) * array. size 
/(82.768/(clk div nu 
m+1)) 


6.6.5.2.8 KPD_LONG_KEY_CNT 


0x0020 Long key time control register MEE 


d-Nan R/W Reset Description 
Value 


[ew m — ]» jme — — — 
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KPD LONG KEY CNT : 16'h0400 Counter for long key time 


It is the function of scan array 
size and clock divider 
number. 


Default value: 1.34s when 
clk divider is 0 and 42 keys 
are enable(7*6 array) 


The calculation method is: 


y(ms)= (x +1) * array. size 
/(32.768/(clk div nu 
m+1)) 


6.6.5.2.9 KPD SLEEP CNT 


0x0024 Counter for enter sleep mode enable(from no key press) KPD SLEEP CNT 


IEEE ES RR ESSE ES ES ES ES ESSI N RR RS ERR 


Reserved KPD SLEEP CNT 
Type RO R/W 
Reset 


KPD_SLEEP_CNT 


OOo SN e RN 


KPD_SLEEP_CNT | [22:0] 23'h080000 Counter for enter sleep mode 
enable(from no key press) 
It is not the function of scan 
number and clock divider 
number. 
Default value:16.384s 
Y(ms)=(x+1)/32.768 


6.6.5.2.10 KPD_CLK_DIVIDE_CNT 
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0x0028 Keypad scan clock divider coefficients configuration register. ERE T 


Reserved KPD CLK DIVIDE CNT 


R/W 


d-Nam R/W Reset Description 
Value 
| m8 n — P» AN O 


KPD CLK DIVIDE ONT | [7:0] R/W Clk_divider[7:0], divide 
RTCLK (32.768 kHz) used for 
keypad. Can slow down 
keypad's work speed. 

The RTCLK will be divided 
(cnt + 1) times 


6.6.5.2.11 KPD KEY STATUS 
[Ox002C — | 0x002C | Keypad keys status register. KPD KEY | KPD KEY STATUS | 


EXEREIEIEIGEIEIEREIEREIERAETEIERES 


PA D 
| KPD4 ~~ Ne KPD4 dues CN | _ KPD3 | Pu CN KPD3 | m CN 


_K | KPD2 ROW CN | Res | KPD2 COL CN | K | KPD1 ROW CN KPD1 COL CN 
erve 
T 7 T T = T 
_S E 


Type | ro | ro M a NETT 
[Reset | o aie EN ^ o ee 
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-F ep 
Value 

ees m [e p ea 
Perono [mam [5 o qmm oreroraa 
im RO | [em 0 
KPD4 COL CNT |peaq [R —— fait No.4 key column coordinate 
KPD3 KEY STS za JRO No.3 key is pressed status. 
KPD3_ROW_CNT No.3 key row coordinate 
Reserved 

KPD3_COL_CNT No.3 key column coordinate 
KPD2_KEY_STS B No.2 key is pressed status. 
KPD2 ROW CNT 3'b111 No.2 key row coordinate 
Reserved 

KPD2 COL CNT No.2 key column coordinate 
ees m e [eo entren 
meum fea Ce [mmo entem 


KPD FOUR KEY CROSS | [3] Set to 1 indicates that when 4 
keys are all pressed, these 
keys can be constructed into 
right-angled coordinate 


KPD1 COL CNT [2:0] IR 3'b111 No.1 key column coordinate 


6.6.5.2.12 KPD SLEEP STATUS 
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0x0030 Keypad sleep status register idR laa 


Name Reserved 
Type RO 


de CC EC E | 
pe eoe pee me _ 


|o [mE — | 1] o Reserved 


KPD SLEEP STS Set to 1 shows keypad is in 
sleep state, 0 shows in 
common scan state 


6.6.5.2.13 KPD DEBUG STATUS1 


0x0034 Keypad debug status1 register KPD DEBUG eds 


ECREIEJEIEIEZEIEREIEIJEJEREIEIEJERES 
LE. 3 hà3hW3030  —O 


Reserved 
Reset (O e a a eo a se ad 
aE (0 C"AEGEREREREREZSESESESRERESRESREN 


KP 

KPD. ROW. CN EE 

Reserved KPD COL CNT Reserved a 
VA 

LU 


| Type| = ros 
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KPD ROW CNT EN E 8] Current scanning = MN s column 
coordinate 


KPD COL CNT — 4] Current scanning [NM S row 
coordinate 


KPD KEY VALUE uk F e on Keypad scanning flag, active 
high. 


6.6.5.2.14 KPD_DEBUG_STATUS2 


0x0038 Keypad debug status2 register KPD_DEBUG in 


KCEEJEIEJESEIEIEREIEJEJEREISEIEIEAE 


KPD KEY4 STATE KPD KEYS STATE 


[mm] em — —— 


Kpd key4 [28:24] 5'b00001 Key. state 4 FSM’s state 
state The same as above 
oc key3_ [20:16] 5’b00001 so a FSM's state 
state The same as above 
) — [12:8] 5’b00001 Key state 2 FSM's state 
state The same as above 
Kpd key1 [4:0] IR | 5’b00001 Key state 1 FSM's state 
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00001: release state 


00010: press de-bounce state 


00100: press state 


01000: release de-bounce state 


10000: release busy state 


6.6.6 Application Notes 


6.6.7 Clock enable 


There are two clock inputs for keypad controller: clk_rtc and APB PCLK. Before 
enable keypad controller to work these two clocks should be enabled. Please refer 
to the 0x8BO0_0008 register (GENO in APB global register) 


6] RTC_KPD_EB Clock rtc enable for keypad 
0: Clock rtc will be off for keypad use. 
1: Clock rtc will be on for keypad use. 


Keypad access enable 


0: The peripheral clock (PCLK) of keypad controller will be 
off so its control registers cannot be accessed by MCU. 


1: MCU can read or write keypad control registers. 


6.6.8 KPD configuration 


Please assure the right “keypad matrix size”, “row in/out polarity”, “key de-bounce 
time", and “int enables". 


Also set the keypad controller works under the “sleep mode” by enable the 
“KPD_CTRL’ register bit[O] can save power. 


6.7 Pulse Width Modulation(PWM) 


6.7.1 Overview 


SC6820 provides up to 4 PWM outputs that can be used to control a ringer or buzzer 
or LCD lights. Each PWM can output 0%~100% duration waves for kinds of 


applications. 
6.7.2 Features 
| Support up to 4 PWM outputs; 
| Support clock pre-scaling, from 1 to 256; 
| Support configurable duty ratio, it can cover 096- 10096; 


6.7.3 Signal Description 
SC6820 has 4 PWM outputs, they are listed in Table xx. 
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Table xx PWM signal list 


PWM A, when pin function is 1. 


1 PWM B, when pin function is 1. 
1 PWM C, when pin function is 1. 


PWM D, when pin function is 1. 


6.7.4 Function Description 
A PWM functional block diagram is shown in the following diagram. 


Y 


clk 
B 


clk_prescaled 
MOD 
—— X 


E PWM OUT 


TONE 


Figure 6-37 PWM Block Diagram 


A PWM timing diagram is shown below. 


REC, «o O iu uul 
Pre-scal 
a t | | TAE TR 
PWM | 
Output -FA WEÉb- | | | | A) | | ----9999 PESTS SS SESS HIRT ORI ER 
D (duty reg) 
M+1(mod re 
Figure 6-38 PWM Timing Diagram 
If pre-scale register is P, and mod counter register is M, and duty cycle register is D, 
then output period To is Tork * (P+1) * (M+1), and active output period Tact is Terk * 
(P+1) * D, and duty ratio is D/(M+1). 
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6.7.5 Control Registers 


6.7.5.1 Memory map 
ARM base address: 0x8800 0000 


Mii. Nm memi 


0x0020 PWM1 PRESCALE | PWM1 prescale 


| |. [492^ 9 — ë | 
0x0040 PWM2 PRESCALE | PWM2 prescale 

0x004C PWM2 PAT LOW PWM2 pattern low bits 

O T ee, NIE 


0x006C PWMS3 PAT LOW PWNSG pattern low bits 
0x0070 PWMS PAT HIGH PWNSG pattern high bits 


6.7.5.2 Register Descriptions 


6.7.5.2.1 PWMx PRESCALE 
Description: PWM prescale coefficient for work clock. 
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0x0000 PWMO prescale coefficient (reset 0x0) PWMO PRESCALE 
0x0020 PWMf prescale coefficient (reset 0x0) PWM1 PRESCALE 
0x0040 PWM2 prescale coefficient (reset 0x0) PWM2 PRESCALE 
0x0060 PWMS prescale coefficient (reset 0x0) PWM3_PRESCALE 
| B jai | 30 | 20 | ze | 27 | 26 | 25 | 24 | 25 | 22 | zi (20 | t9 | 18 | 17 | 16 


Reserved 


PWMx_PRESCALE 


R/W 


Type | Reset | Description 
Value 


| EN R/W | 1’hO mef NS — —— enable 
0: disable; 
1: enable. 


PWMx PRESCALE PWMx prescale coefficient. 


6.7.5.2.2 PWMx CNT 
Description: PWM counter. 


0x0004 PWNMO counter (reset 0x0) PWMO CNT 
0x0024 PWM1 counter (reset 0x0) PWM1 CNT 
0x0044 PWN2 counter (reset 0x0) PWM2 CNT 


0x0064 PWM3 counter (reset 0x0) PWM3_CNT 


EW o eee eee 
Neme LL 


Reserved 


Type 


pe e e ee e 
PWMx DUTY PWMx_MOD 


NY 
Reset 


d-Na Type | Reset | Description 
Value 


[mw [Ro wm [Rewwi — — — — — — — 
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PWMx MOD [7:0] PWMx mod counter. 


6.7.5.2.3 PWMx_DIV 
Description: PWM tone divider. 


KNEREIEIEIESEIEIEIEIEREREIEE REZK 


Reserved 
Type 


[UTERE 
E37]: s] 19] 33 9]: T3599 9 1 8:5] 
ESEN GE 
| Name | PWMx DIV 
[Ret | o» o oj o[ojojeo| m RUT Tete te [| 


d-Na Type | Reset | Description 
Value 
[— — mw wo [wm 
PWMx_DIV [15:0] 16'h0 | PWMx tone divider. 


6.7.5.2.4 PWMx PAT LOW 
Description: PWM pattern low part. 


0x000c PWW0 pattern low part (reset 0x0) PWMO PAT LOW 
CY PWM1 pattern low part (reset 0x0) PWM1_PAT_LOW 
0x004c PWM2 pattern low part (reset 0x0) PWM2_PAT_LOW 
0x006c PWMS pattern low part (reset 0x0) PWM3_PAT_LOW 
| Bit [3t | 30 | 29 | 20 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


Type 


eae a er 
Peset EI IE -p-p[vp»jgspepepepse]s]s] 
5E B5 A ES RR TUN S IS REA IO US IG ROM a 


Name PWMx PAT LOW 
Type 


Femme. [m [Twe [reso [oesie —— 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 502 of 1011 


This document contains information on a product under development. 


Cen iA eanncian tha vinkt ta Al emma ar Alnnantinun thin memi iki d antian 


EA SPREADTRUM SC8810 Design Specification 


= €T — — — — — — 
ee [sien [sons — — — — — — 


PWMx PAT LOW | [15:0] 16'h0 | PWMx pattern low part. 


6.7.5.2.5 PWMx PAT HIGH 
Description: PWM pattern high part. 


0x0010 PWMO pattern high part (reset 0x0) PWMO PAT LOW 

0x0030 PWMf pattern high part (reset 0x0) PWM1 PAT HIGH 

0x0050 PWM2 pattern high part (reset 0x0) PWM2 PAT HIGH 

0x0070 PWMS pattern high part (reset 0x0) PWMS3 PAT HIGH 
Cee [sr po [29 [20 [27 [26 [29 [29 [z3 [2 [2 [ | s [58 lve 
| Name | Reserved 


Type 


er [utm |m2|m |o jo |7|e NB — 2/2, |o 
ar. +. es 


PWMx_PAT_HIGH 


Type 


d-Na Type | Reset | Description 
Value 
— — — [eus [no [iw 
PWMx PAT. HIGH | [15:0] 16'h0 | PWMx pattern high part. 


6.7.6 Application Notes 


- When software uses PWM, it should set PWM global enable control register first, which is 
bit[24:21] of 0x8B000074; select their clock source through bit[28:25] of 0x8B000074; and 
set RFCTL[9}/[6]/[4]/[3] PAD function to 1; 

- Before turning on PWMx EN of PWMx PRESCALE, software should configure all others 
control registers, then set PWMx EN to 1 to start the PWM output; 

- When software completes PWM output, it should disable PWMx EN first, and then 
disable pwm eb in global control registers; 


- When prescale is P, mod reg is M and duty reg is D, the output pulse width is To = (P+1) * 
(M+1) * Tox, the duty ratio is R = D/(M+1); 
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6.8 GPIO 


6.8.1 Overview 


The GPIO module provides up to 176 GPIO pins of MCU. However, many of the pins 
are multiplexed with other functions and system design trade-off must be exercised on 
selecting them. All the GPIO pins can be programmed to be either input or output. 
When in input mode, they can be programmed to trigger interrupt to the MCU. 


6.8.2 Features 


6.8.2.1 GPIO 


V.0.1 


positive edge detect and interrupt generate 
negative edge detect and interrupt generate 
both edges detect and interrupt generate 
high level detect and interrupt generate 

low level detect and interrupt generate 
interrupt mask 

interrupt clear 

input data sample or mask 

output data or mask 

level interrupt generate at system powerdown 
change level detect conditions at arbitary time 
different interrupts happen 

change edge detect conditions 
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6.8.3 Function Description 


APB APB 
BUS INTERFACE — —-—? PIO 
Regs 


INT 


ARM 
Core 


Fig 1 GPIO block diagram 


As the above diagram shows, SW communicates with GPIO module by APB BUS. When the 
module has received active input signals, interrupts will be created to notify ARM core. 


6.8.4 Control Registers 


6.8.4.1 Memory map 


Table 1 GPIO Contro! Register Address Map 


ARM base address: 


For GPIO16~GPIO159 (16 gpios for one address): 

0x8A00. 0000, 0x8A00. 0080, 0x8A00 0100, 0x8A00 0180, 
0x8A00. 0200, 0x8A00. 0280, 0x8A00 0300, 0x8A00 0380, 
0x8A00. 0400 


GPIO16-144: come from external pad, refer to SC6820 pin list; 
GPIO145: usbd vm; 

GPIO146: usbd vp; 

GPIO147: usbd seO0 wakeup; 

GPIO148-159: reserved; 


For GPIO176- GPIO207 (16 gpios for one address): 
0x8200 0480, 0x8200 04CO 
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GPIO176-205: come from external pad, refer to chapter 3 Pin Information; 
GPIO206-207: reserved; 


OTFSe s. as 

Ame Dem [emm 
0x0000 GPIODATA GPIO bits data 
0x0004 GPIODMSK GPIO bits data mask 


0x0008 GPIODIR GPIO bits data direction 
0x000C GPIOIS GPIO bits interrupt sense 


0x0010 GPIOIBE GPIO bits both edges interrupt 


6.8.4.2 Register Descriptions 


6.8.4.2.1 GPIODATA 
Description: GPIO bits data register 


KCHEREIEREREZESIEHEREREREREIETEEZE 


Name Reserved 


Type RO 


| Pct EN NR RC CON ECRIRE ES ESTNE C EC CR RC CR RC 
EESTI CERES au Wi CURT a IERI EC 
a, Se ——--- mU 


GPIODATA 


Type RW 


eld Type | Reset | Description 

Value 
GC 
GPIODATA [15:0] 16'h0 | GPIO bits data input 


6.8.4.2.2 GPIODMSK 
Description: GPIO bits mask register 
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KCNEREIERERESEREJE3EJETEREIERE SERE 
me T Tem 


Reserved 


GPIODMSK 


ate Type | Reset | Description 
Value 


Tarra [so wm [weed SSCS 


GPIODMSK | [15:0] 16'h0 | GPIODATA register can be read/write if GPIO DMSK 
set “1” 


6.8.4.2.3 GPIODIR 
Description: GPIO bits direction register 


0x0008 (reset 0x0000 0000) GPIODIR 


Reserved 


pa Ee Ses E SIDE UE C 


GPIODIR 
ret Th PPP PPP PPP PT 


ate Type | Reset | Description 
Value 


[era [mo wm [mens — — — — — — —] 


GPIODIR [15:0] R/W 16'h0 “1” configure gpio bits to be output 
“0” configure gpio bits to be input 


6.8.4.2.4 GPIOIS 
Description: GPIO bits interrupt sense register 
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0x000C (reset 0x0000 FFFF) GPIOIS 


Bats) ees ae 0853 ES IS EEG EE ES IS ee 
Nome  hw—hhX] .. . . | | 


Reserved 


GPIOIS 


eld Type | Reset Description 
Value 
[sw [mo [rere 
GPIOIS [15:0] R/W 16'hFFFF | “1” detect signals level 
"0" detect signals edge 


6.8.4.2.5 GPIOIBE 
Description: GPIO bits both edges interrupt register 


0x0010 (reset 0x0000 0000) GPIOIBE 


[esce ec] es eese e "epe ree enge a ue pe 
Name — |  |—— | | 


Reserved 


GPIOIBE 


R/W 


ate Type | Reset | Description 
Value 


[Yer [Ro [em [mew — — — — — — —] 


GPIOIBE [15:0] R/W 16'h0 “1” both edges trigger an interrupt, 
“0” interrupt generation event is controlled by 
GPIOIEV 


6.8.4.2.6 GPIOIEV 
Description: GPIO bits interrupt status register 
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0x0014 (reset 0x0000 FFFF) GPIOIEV 


Bae) ee ae eee EU ES RT NER NB ER 
LE.  |—JMà ÀAà3 ^] | | 


Reserved 


GPIOIEV 


R/W 


| reset [GAS a Ee ie ee ee ON CU. CR 


M Type | Reset Description 
Value 


[— — [mes [wm [ww mew — — 


GPIOIEV [15:0] RAN 16'hFFFF | GPIO bits interrupt event register: 
^1" high levels trigger interrupts, 
"0" low levels trigger interrupts. 


6.8.4.2.7 GPIOIE 
Description: GPIO bits interrupt enable register 


0x0018 (reset 0x0000_0000) GPIOIE 


A Eee. Sy, EST ES STU IER eee es 


Reserved 
a Um T 
LZ3 a a ae eee qe peer] 
| Bh |i 144 Re REL cl s/|T[|e|s 4/s|2||9 


Name GPIOIE 


Type RW 


ate Type | Reset | Description 
Value 


[mes [mo [wm [mene — — — — — — — 


GPIOIE [15:0] R/W 16'h0 GPIO bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
"0" corresponding bit interrupt isn't enabled 


6.8.4.2.8 GPIORIS 
Description: GPIO bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to GPIOMIS) 
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0x001C (reset 0x0000 0000) GPIORIS 


EC] REGIE RES RES IER ER REIS S REESE IERI 
Name — 1] |J | — |— | | 


Reserved 


Type 


E MGE 
EI ARI A dps eqs 
[m [uum m jojojvjoe|s|a 3a 2|1| N 


GPIORIS 


bid Type | Reset | Description 
Value 


[mes [mo [reno 
GPIORIS [15:0] 16'h0 GPIO bits raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.8.4.2.9 GPIOMIS 
Description: GPIO bits masked interrupt status register 


0x0020 (reset 0x0000 0000) GPIOMIS 


GPIOMIS 


ate Type | Reset | Description 
Value 


E [mes [Ro em [meme — — — — — — —] 


GPIOMIS [15:0] 16'h0 GPIO bits masked interrupt status register: 
“1” Interrupt active 
“0” interrupt not active 


6.8.4.2.10 GPIOIC 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 510 of 1011 


This document contains information on a product under development. 


Cen iA rena tha vinkt ta ahanna ar dianantiniia thin nendiat iii d iA 


EAR SPREADTRUM SC8810 Design Specification 


Description: GPIO bits interrupt clear register 


0x0024 (reset OX0000 0000) 
IIREREJEREJEAEJEJEREREAEREIEEREZKG 
Con 
| Peset o |o fo | o|o|o|ojojojoj|o]oj|oj|oj|oj|v| 
| Bk [15 |14 | 12 122 01] 100|9|8 EEE... 


GPIOIC 


Type 


ate Type | Reset | Description 
Value 


[mes [Ro [wm [mene SSCS 


GPIOIC [15:0] WO 16'h0 GPIO bits interrupt clear register: 
“1” clears detected interrupt. 
"0" has no effect. 


6.8.4.2.11 GPIOINEN 
Description: GPIO input enable register 


m aloe] e] alele] aeea o ee 


Reserved 


GPIOINEN 


RW 


ete Type | Reset | Description 
Value 


~ fea [so [wm [ees — — — — — — — 


GPIOINEN [15:0] RW 16'h0 GPIO input enable register: 
“1” input enable. 
“0” input disable. 
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6.8.4.2.12 Related Clock & Interrupt control registers 


Table2 Related Clock & Interrupt control registers 


[Address | Register Name | BirPos | Deut | Descriptor | 
0x2090 0214 | CTRLO APB clock Enable of total system 


GPIO interrupt status, using No.8 
0x8000 3000 | ARM INT STATUS interrupt for GPIO and No.24 interrupt 
for GPIOA 
0x8000 3008 | ARM INT EN [8] GPIO interrupt enable 
0x8000 300c | ARM INT DIS [8] GPIO interrupt disable/clear 
0x8000 3000 | ARM INT STATUS | {24} | — 0 | ADI interrupt status 
0x8000 3008 | ARM INT. EN [24] fo ADI interrupt enable 


0x8000 300c | ARM INT DIS [24] ERE RN ADI interrupt disable/clear 
0x8B00 0008 | GENO m [t Enable ADI's PCLK 
| Ox8B00_005C | 005C | GLB DLY peg | 1 |Enmaleckad ^ |Enabeck adi — — | clk. adi 


EE | 0600 | ADI AGEN APB clock Enable of GPIOA module 
asia [acne CLINIC meng 
0x8200 0028 | ADI READ DATA | [81:0] rd e d value on analog 
0x8B00_0008 | GENO [5] APB clock Enable of GPIO module 
mee owe [geno fua | 0 Pmcmeieserpt | 
rs ‘AAN S 


6.8.5 Application Notes 


6.8.5.1 Programming Notes 
1) GPIOMIS is equal to GPIOIE & GPIORIS. 


6.9 EIC 


6.9.1 Overview 
The EIC module includes two sub-modules: EIC and SIC. 


The EIC sub-module provides up to 8 EIC source input signal connection. A 
de-bounce mechanism is used to capture EIC’s stable status and a single-trig 
mechanism is introduced into this sub-module to enhance the input event detect 
reliability. In addition, this sub-module’s clock can be shut off automatically to reduce 
power dissipation. The de-bounce range is from 1 ms to 4 s with the step of 1 ms. 
Those input signals shorter than 1 ms will be omitted at this sub-module. 
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THE SIC sub-module is used to latch some special input signal and send interrupts to 
MCU core, and it can provides up to 8 SIC source input signal connection. 


6.9.2 


6.9.2.1 


6.9.2.2 


6.9.3 


V.0.1 


Features 


high level detect and interrupt generate(not bypass mode) 

low level detect and interrupt generate(not bypass mode) 
interrupt mask(not bypass mode) 

interrupt clear(not bypass mode) 

level interrupt generate at system powerdown with once active trig(not bypass mode) 
keep interrupt stable when no interrupt clear(not bypass mode) 
input data sample or mask(not bypass mode) 

debounce number configurable(not bypass mode) 

only once trig active(not bypass mode) 

trig level condition configurable(not bypass mode) 

high level detect and interrupt generate(bypass mode) 

low level detect and interrupt generate(bypass mode) 

interrupt mask(bypass mode) 

interrupt clear(bypass mode) 

input data sample or mask(bypass mode) 

level interrupt generate at system power down(bypass mode) 
force to open the clock of debounce 


Special IRQ or FIQ interrupt on channel 0 is used to latch some input signal 
status and trigger IRQ or FIQ interrupt by level detecting (no edge detecting) 
Special IRQ or FIQ interrupt on channel 0 is multiplexed from 8 independent input 
Sources 

Using Latch circuit to realize interrupt generation, SICINTMSK connected to the 
set port of Latch, and SICINTCLR connected to the clear port of Latch. 

Provide raw status for each of 8 input sources on special channel 

Provide polarity control bit for each of 8 input sources on special channel 

Provide only one clear bit to clear all latches on special channel 

Each input source can be enabled or disabled independently on special channel 


Function Description 
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APB APB 
BUS INTERFACE 


Regs 


SIC 


T | 


Detect Debounce 


ARM 
Core 


Fig 2 EIC block diagram 


As the above diagram shows, SW communicates with EIC module by APB BUS. When the module 
has received active input signals, interrupts will be created to notify ARM core. 


6.9.4 Control Registers 


6.9.4.1 Memory map 


Table 3 EIC Control Register Address Map 


ARM base address: 0x8A00 1000 (EIC) (EICO-EIC15) 
0x8200 0700 (EICA) (EIC160-175) 

EICO0-2: come from external pad, refer to SC6820 pin list 

EIC3-15: reserved; 

EIC160: from TP. XL pad; 

EIC161: reserved; 

EIC162: CHAR INT; 

EIC163: PBINT 

EIC164: HEAD BUTTON; 

EIC165: HEADMIC. DETECTION; 

EIC166: CHGR OVI; 

EIC167-175: 


9 a . . 


0x0000 EICDATA EIC bits data input 
0x0004 EICDMSK EIC bits data mask 
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Name pem | 


0x0014 EICIEV EIC bits interrupt event 
0x0018 EICIE EIC bits interrupt enable 
0x001C EICRIS EIC bits raw interrupt status 


0x0020 EICMIS EIC bits masked interrupt status 


Eo [oo 
0x0044 EIC1CTRL EIC1 control register 


0x0054 EIC5CTRL EIC5 control register 
0x0058 EIC6CTRL EIC6 control register 
0x005C EIC7CTRL EIC7 control register 


Table 4 SIC Control Register Address Map 


ARM base address: Ox8A00_ 1080 


SICO: uartO rxd, internal source. 

SIC1: uartO  ctsn, internal source; 

SIC2: uart1 rxd, internal source; 

SIC3: uart2 rxd, internal source; 

SIC4: usbd se0 wakeup, internal source; 

SIC5: uart2 ctsn, internal source; 

SIC6: ARM core power-up require, internal source; 
SIC7: reserved; 


Offse E 
Pein [rome [oon O 
0x0000 SICINTEN SIC interrupt enable 

0x0004 SICINTRAW SIC raw interrupt 


0x0008 SICINTMSK SIC interrupt mask 
0x000C SICINTCLR SIC interrupt clear 
0x0010 SICINTPOL SIC interrupt polarity 
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Ü D ipti 
Addre escription 


0x0014 SICINTMODE SIC interrupt mode 


6.9.4.2 Register Descriptions 


6.9.4.2.1 EICDATA 
Description: EIC bits data register, read only 


KNEREIERERESEREJE3EJETEREIEE SERE 
Pme 0 e T 


Reserved 


ate Type | Reset | Description 
Value 
[e [Ro | zero 
EICDATA [7:0] | |RO [sho  |EIC bits data input 


Note: EICDATA synchronizes the original data inputs with 2 cycles of Rtcdiv5_clk, so SW need 
delay 2ms to get the exact value of original data inputs when Rtcdiv5 clk is enabled. 


6.9.4.2.2 EICDMSK 
Description: EIC bits data mask register 
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0x0004 (reset 0x0000 0000) EICDMSK 


Bet) CANONE ES RES 0E ES IRSE EE ES IO ER UR IER 
Nome  w— 3) ) ) | | | |. 


Reserved 


Reserved EICDMSK 


RO R/W 


Sta Type | Reset | Description 
Value 
a [ Ro [ame 
EICDMSK [7:0] EICDATA register can be read if EICDMSK set “1” 


6.9.4.2.3 EICIEV 
Description: EIC bits interrupt status register 


0x0014 (reset 0x0000_00FF) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | ooo üO O 


Type 


SES S 
Peset [A E a EA 
AAEE ae RENI 


Reserved EICIEV 


Type RO R/W 
Reset | 0 0 0 0 0 0 0 0 1 1 1 1 1 1 1 1 


etd Type | Reset | Description 
Value 


mp [mo [am [memes — — — — — — —] 


EICIEV [7:0] RAN 8'hFF EIC bits interrupt status register: 
^1" high levels trigger interrupts, 
"0" low levels trigger interrupts. 


6.9.4.2.4 EICIE 
Description: EIC bits interrupt enable register 
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0x0018 (reset 0x0000 0000) 


ELI MEME IEEE 
MEEEEEEE cd 
NENNEN WNMENMEMNMMEEMNN 


Reserved 


Reserved 


ate Type | Reset | Description 
Value 


| iste) [RO [zo [reserved —— HAS | 


EICIE [7:0] R/W 8'hO EIC bits interrupt enable register: 
“1” corresponding bit interrupt is enabled. 
"0" corresponding bit interrupt isn't enabled 


6.9.4.2.5 EICRIS 
Description: EIC bits raw interrupt status register, and it reflects the status of 
interrupts trigger conditions detection on pins (prior to EICMIS) 


0x001C (reset 0x0000 0000) EICRIS 


[expres sess ess eo eo espe pas] 
Nome —] J] hh | 31. o — |— 


Reserved 


atd Type | Reset | Description 
Value 


[ms [Ro [aero 
EICRIS [7:0] 8'h0 EIC bits raw interrupt status register: 
“1” interrupt condition met 
“0” condition not met 


6.9.4.2.6 EICMIS 
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Description: EIC bits masked interrupt status register 


0x0020 (reset 0x0000 0000) EICMIS 


ERES SA CER ees ee EE REI ES IR RE eee) 
LE. 310 | | | ) 


Reserved 


Type 


jeju] ej ejn ojele rjesio 


Type 


Note: EICMIS = EICIE & EICRIS 


bid Type | Reset | Description 
Value 


| iste] [RO [arno [Resened MMB O O 


EICMIS [7:0] 8'hO EIC bits masked interrupt status register: 
“1” Interrupt active 
"0" interrupt not active 


6.9.4.2.7 EICIC 
Description: EIC bits interrupt clear register 


0x0024 (reset 0x0000 0000) EICIC 


ES pear espe apes "esperes peser esr spen 


Reserved 


ate Type | Reset | Description 
Value 


| [Bre [wo [seo [Reseved —— 0 | 


EICIC [7:0] WO 8'h0 EIC bits interrupt clear register: 
“1” clears detected interrupt. 
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6.9.4.2.8 EICTRIG 
Description: EIC bits trig control register 


0x0028 (reset 0x0000 0000) EICTRIG 


BEER IEEE ESL ES a ee EISE UN 
LE. | | | 


Reserved 


Type | Reset | Description 
Value 


Nd T 


EICTRIG [7:0] WO 8'hO EIC bits trig control register: 
“1”: generate the trig start pulse 
"0": no effect 
It must set EICTRIG for using de-bounce function 
and getting active interrupt. 


6.9.4.2.9 EICOCTRL 
Description: EICO control register 


0x0040 (reset 0x0000 4032) EICOCTRL 


Reserved DBNC ONT 


[Fame [5c [ype [Reset [wem —  — 
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[31:16] RO | 16'd0 | Reserved | 00 0000000000000 


FORCE CLK DBNC | [15] R/W | t'hO 1: NN of dbnc forced open; 
0: no effect 
W 


DBNC_EN [14] R/ de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
ooo qumA|R [zb men — 


DBNC CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.10 EIC1CTRL 
Description: | EIC1 control register 


0x0042 (reset 0x0000 4032) EIC1CTRL 


IESUS ES es a a ESI RES ILLI ERE MUN 


Reserved 


Reserved DBNC CONT 


d-Na Type | Reset Description 
Value 


FORCE_CLK_DBNC 7 R/W | t'hO mt Ege clock of dbnc forced open; 
0: no effect 

DBNC EN [14] R/W | Thi de-bounce mechanism enable or disable: 
1 enable,0 C M 


DBNC_CNT [11 = R/W | 12'h032 | de- PEE counter period value setting, the unit 
is millisecond 


6.9.4.2.11 EIC2CTRL 
Description: | EIC2 control register 
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0x0048 (reset OX0000 4032) EIC2CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 | 18 17 16 

Name Reserved 

Type RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
E. | NC 
Name | CL E Reserved DBNC_CNT 
K_ = 
DB y 
NC 
Type | RW | Rw RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 [| 0 0 1 0 


Na Type | Reset | Description 
Value 


FORCE_CLK_DBNC = R/W | 1'hO 1: clock of NV forced open; 
0: no effect 


DBNC EN [14] R/W | Thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
meam RO [20 | Reserved 


DBNC_CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.12 EIC3CTRL 
Description: | EIC3 control register 
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0x004C (reset 0x0000_4032) EIC3CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 | 18 17 16 

Name Reserved 

Type RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
E. | NC 
Name | CL E Reserved DBNC_CNT 
K_ = 
DB y 
NC 
Type | RW | Rw RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 [| 0 0 1 0 


Na Type | Reset | Description 
Value 


FORCE_CLK_DBNC = R/W | 1'hO 1: clock of NV forced open; 
0: no effect 


DBNC EN [14] R/W | Thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
meam RO [20 | Reserved 


DBNC_CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.13 EIC4CTRL 
Description: | EIC4 control register 
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0x0050 (reset 0x0000_4032) EIC4CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 | 18 17 16 

Name Reserved 

Type RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
E. | NC 
Name | CL E Reserved DBNC_CNT 
K_ = 
DB y 
NC 
Type | RW | Rw RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 [| 0 0 1 0 


Na Type | Reset | Description 
Value 


FORCE_CLK_DBNC = R/W | 1'hO 1: clock of NV forced open; 
0: no effect 


DBNC EN [14] R/W | Thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
meam RO [20 | Reserved 


DBNC_CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.14 EICBCTRL 
Description: | EIC5 control register 
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0x0054 (reset OX0000 4032) EIC5CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 | 18 17 16 

Name Reserved 

Type RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
E. | NC 
Name | CL E Reserved DBNC_CNT 
K_ = 
DB y 
NC 
Type | RW | Rw RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 [| 0 0 1 0 


Na Type | Reset | Description 
Value 


FORCE_CLK_DBNC = R/W | 1'hO 1: clock of NV forced open; 
0: no effect 


DBNC EN [14] R/W | Thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
meam RO [20 | Reserved 


DBNC_CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.15 EIC6CTRL 
Description: | EIC6 control register 
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0x0058 (reset 0x0000_4032) EIC6CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 20 19 | 18 17 16 

Name Reserved 

Type RO 

Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 


FO 
RC DB 
E. | NC 
Name | CL E Reserved DBNC_CNT 
K_ = 
DB y 
NC 
Type | RW | Rw RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 [| 0 0 1 0 


Na Type | Reset | Description 
Value 


FORCE_CLK_DBNC = R/W | 1'hO 1: clock of NV forced open; 
0: no effect 


DBNC EN [14] R/W | Thi de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
meam RO [20 | Reserved 


DBNC_CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.16 EIC7CTRL 
Description: | EIC7 control register 
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0x005C (reset 0x0000 4032) EIC7CTRL 
Bit 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 


Name Reserved 
Type RO 
Reset 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
Bit 15 | 14 | 13 | 12 | 11 10 9 8 7 6 5 4 3 2 1 0 
FO 
RC DB 
E. | NC 
Name | CL E Reserved DBNC_CNT 
K_ = 
DB y 
NC 
Type | RW | Rw RO RW 
Reset 0 1 0 0 0 0 0 0 0 0 1 [| 0 0 1 0 


Na Type | Reset | Description 
Value 


FORCE_CLK_DBNC = R/W | thO NN clock of dbnc forced open; 
0: no effect 


DBNC EN [14] RAW | thí de-bounce mechanism enable or disable: 
1 enable,0 disable(bypass) 
meam [mo [z49 | Reserved 


DBNC CNT [11:0] R/W | 12'h032 | de-bounce counter period value setting, the unit 
is millisecond 


6.9.4.2.17 SICINTEN 
Description: SIC interrupt enable register 


ECNEREIEIEREAEREREREREREREIETE EAE 


Reserved 


eta Type | Reset | Description 
Value 
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| ites] [RO e [Reseed o o o i 


SICINTEN [7:0] RW 8'h0 SIC interrupt enable register: 
“1”: enable bit interrupt 
"0": disable bit interrupt 


6.9.4.2.18 SICINTRAW 
Description: SIC raw interrupt register 


0x0004 (reset 0x0000 0000) SICINTRAW 


Reserved 


Reserved SICINTRAW 


ate Type | Reset | Description 
Value 


C fea [e f 
SICINTRAW [7:0] RW 8'hO SIC raw interrupt status register: 
^1" interrupt condition met 
"0" condition not met 


6.9.4.2.19 SICINTMSK 
Description: SIC interrupt mask register 


0x0008 (reset 0x0000 0000) SICINTMSK 


[PRES ESTNE IEEE eee eee eee 


Reserved 
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bid Type | Reset | Description 
Value 


[Bs |RO aho [Reseved — —— 


SICINTMSK [7:0] 8'h0 SIC interrupt mask register 
“1” Interrupt active 
“0” interrupt not active 


Note: SICINTMSK = SICINTEN & SICINTRAW, and SICINTMSK are connected to 
the set port of Latch 


6.9.4.2.20 SICINTCLR 
Description: SIC interrupt clear register 


0x000C (reset 0x0000 0000) SICINTCLR 


RES ERN GR IESUS ES See IRSE EST ee 


| Name | Reserved 


SSS See aes 
Peset EO RRC AN | EC CR REC CR ERI CRI 
Ea Rec ESI CES RSS RR RETI RI n SEE ane 
Lug " SP SE ee 


Reserved SICINTCLR 


ate Type | Reset | Description 
Value 
[s [Ro [em 


SICINTCLR [7:0] WO 8’hO SIC interrupt clear register: 
“1” clears detected interrupt. 
"0" has no effect. 


Note: SICINTCLR are connected to the "clear" port of Latch, and it need disable the 
"set" port of Latch by changing SICINTPOL to clear SIC interrupt. 


6.9.4.2.21 SICINTPOL 
Description: SIC interrupt polarity register 
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KCHEREIERERESEREJEIEJETEREIEREREAK 
me T Tem 


Reserved 


Reserved SICINTPOL 


ate Type | Reset | Description 
Value 


ee fea [o [em 
SICINTPOL [7:0] RW 8'hO SIC polarity register: 
"0": high levels trigger interrupts, 
“1”: low levels trigger interrupts. 


6.9.4.2.22 SICINTMODE 
Description: SIC interrupt mode register 


KCHEREIEREREAESICHEREREREREIETE EAE 


Reserved 


atd Type | Reset | Description 
Value 


piste] [RO mmo | Reserved ——  — | 


SICINTMODE | [7:0] RW 8'h0 SIC interrupt mode register: 
“1”: interrupt active without chip sleep 
"0": interrupt active with chip sleep 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 530 of 1011 


This document contains information on a product under development. 


Cen iA eanncian tha vinkt ta Al emma ar Alnnantinun thin memi iki d antian 


EAR SPREADTRUM SC8810 Design Specification 


6.9.4.2.23 Related Clock & Interrupt control registers 


Table5 Related Clock & Interrupt control registers 


[Address | Register Name [BRPos[ Deut | Desin | 
0x2090 0214 | CTRLO APB clock Enable of total system 


0x2090 0218 | CTRL5 [0] 1 Remap control 
ARM interrupt status, using No.8 

0x8000 3000 | ARM INT STATUS | [24] 0 interrupt for EIC and No.24 interrupt 
for EICA 

0x8000 3008 | ARM INT EN [24] ARM interrupt enable 

0x8000 300c | ARM INT DIS [24] ARM interrupt disable/clear 

0x8BOO 0008 | GENO [6] 1 Enable ADI's PCLK 

0x8BOO 005C | GLB DLY [29] 1 Enable clk adi 


Deo 0024 [AD READ em [esr | a | ao reae commana — — 
Dzon 00% [AX REAL OW fero | o [Tesmmamesserwne | 
enmen [er e pensssteneati nens 
wa eec — [ed | o Rosen of Emoe 
|.0x8200 0600 | ADI AGEN fis} | 0 Jj|APBdockEnabeofEICA ^ | 
EE | 0600 | ADI AGEN E Rtcdiv5 clk clock Enable of EICA 
ec cha 


Ox8B00_004C GEN3 eg | 0 | Software reset EIC module 
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6.9.5 Application Notes 


6.9.5.1 Programming Model 
For EIC sub-module, software needs to adopt corresponding steps as follows: 


1) When system resets, EIC module is also under the reset status and cannot 
capture the EIC input signals. At the process of system initialization, ARM 
needs to configure the EIC input signal detecting conditions, such as ‘1/0 
detection, read INT status registers and write EICIC to clear the EIC INTs. 
Then, if necessary, ARM sends a trig start pulse to commence one EIC 
signal detection process. Before system enters deep-sleep mode or closes 
PCLK, it ought to assure that EIC INT has been enabled and cleared and 
system has sent out active trig start pulse. 

2) After receiving the trig start pulse, EIC module starts the process of EIC 
signal detection. If EIC captures one stable input signal, it will send an INT to 
ARM, shut off the clock of debounce circuit automatically and wait for next 
trig start pulse. 

3) When ARM receives the EIC INT again, it enters INT process flow. And if EIC 
input condition changes, ARM needs to configure those detecting condition 
registers again. Then, if necessary, ARM sends a trig. start pulse again to 
commence a new EIC signal detection process. 

4) Step 1 to step 3 cycles. 

5) For the debounce bypass mode, ARM can receive INT without the need of 
sending trig start pulse. 


6.9.5.2 Programming Notes 


1) The register, EICIEV, is used to set the input signal constraints for INT 
trigger. 

2) EICINT comes from EICMIS, which EICMIS is equal to EICIE & EICRIS. So, 
if it needs to get some EIC' INT, the EICIE should be unmasked. And if ARM 
has received one EIC INT, it maybe need to mask the corresponding bit of 
EICIE to avoid to received the same INT, and set corresponding bits 1 to of 
EICIC. 

3) The interval of two EIC trigger instructions needs be longer than 2 ms. 

4) To quit EIC FSM correctly, it needs 2 or 3 additional milliseconds. So it needs 
consider the additional time for exact debounce period. 


6.10 Auxiliary ADC 


6.10.1 Overview 


The AuxADC is a 16-channel ADC, it samples VBAT voltage, touch panel signals, etc. 
The channel assignment is shown in the following table: 


Table 6-5 ADC Channel Assignment 


[oro | Genera signal input channel he signalis tom serali | 
[ori | Gone! stra input channel he signalis tom srera inoa — | 
[ere [TPC X sal input channel the sianal istom etemal mow | 


Cho 

Chi 

Ch2 
Ch4 PROG2ADC (in Charger) signal input channel, the signal is on chip. 

VBAT signal input channel, the signal is on chip. 
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VCHGSEN signal input channel, the signal is on chip. 
General signal input channel, the signal is from external input. 


General signal input channel, the signal is from external input. 


Ch9 


VCHGBandGap signal input channel, the signal is on chip. 


VDCDC to ARM signal input channel, the signal is on chip. 


VDCDC to others signal input channel, the signal is on chip. 


Chi2~Ch15 


Ch10 
Ch11 
[mmoms|meme Cid 


The ADC mainly arbitrates multi-channel ADC request and controls the sampling 
process of analog part. Among these 16 channels, all channels can be controlled by 
SW, and therefore, they are called SW channels. When some channel is used to 
measure touch panel signals, the touch panel controller (TPC) can control its sampling, 
they are also called HW channels. 


6.10.2 Features 

Sample frequency »- 85 kHz; 

Support arbitration between SW and HW channels; 
Support up to 16 channels; 

Support interrupt functions; 

Configurable channel ID for TPC channel; 
Configurable sampling delay for TPC channel; 


6.10.3 Signal Description 


There are 16 signal sources to ADC, 6 are from external, 4 are connected on chip and 
others are reserved. The external input signals are for ADC channels 0, 1, 2, 3, 7 and 
8, as listed in the following table: 


Table 6-6 ADC signal list 


| General signal input, it is for ADC channel 0. 
| General signal input, itis for ADC channel 1. 


Signal Name 
ADCIO (Ch0) 
ADCI1 (Ch1) 
TP XL 
TP YD 
ADCI2 (Ch7) | 
ADCI3 (Ch8) | 


Ch2) I/O TPC signal in Y direction, it is for ADC channel 3. 
(Ch3) I/O TPC signal in X direction, it is for ADC channel 2. 


General signal input, itis for ADC channel 7. 
General signal input, itis for ADC channel 8. 


6.10.4 Function Description 
The ADC application circuit is as follows. 
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CHIP CHO, general input 
CH1, general input 
AuxADC CH7, general input 


CH8, general input 
from/to TPC . 
oT CH2, TPC X input 
interrupt 
APB BUS 


CH4: PROG2ADC CH5: VBAT 
CH6: VCHGSEN, CH9: VCHGBG 
CH10: VDCDCARM CH11: VDCDC 


Touch Panel 


Figure 6-39 ADC Application Diagram 


The ADC is controlled by system through APB bus, and it is used to check 16 signals 
from different sources. ADC does the channel arbitration and ADC conversion control. 
Because channels 2 and 3 are for TPC, there are some signals between ADC and 
TPC for their interaction. The ADC’s block diagram is shown in the following figure. 


DAT 
from/to TPC ADC CTRL jadc scale >| DAC 
Mr (req arbiter) adc cs ADE 
= Convert 
inj Ctrl 
adc_init  *8-- — 
m " | a OUT << [| SIGNAL 
interru p Di —.—— — 
p pdc_dvalid * INPUT 
APB BUS «| ——.— — —(16 channels) 
m| ADC Regs adc_dat 
<r CTRL CC 
— Ha £ 
Digital Part Analog Part 
Figure 6-40 ADC controller block diagram 


The ADC includes a digital control part and an analog conversion part. The digital 
control part arbitrates and responds to the sampling request, sends the control to the 
analog part: The analog part consist of a DAC (digital to analog convertor), and a 
comparator. The DAC converses the input data to a reference voltage, while the 
comparator compares the reference voltage and input voltage and sends out a 
compare result. 


First, the digital part powers up the analog part, and gives an initial data (0x200) to the 
analog part. After the initial process, the ADC starts the MSB conversion. The initial 
data is for half reference voltage. If the input voltage is greater than it, the data will be 
changed to 0x300, else the data will be changed to 0x100. After such 10 iterations, all 
10 bits are complete, and the active ADC data occurs and can be outputted. The ADC 
conversion process is as in the figure below. 
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clk | | | 6.5MHz | 


4 cycle for 1bit conversion | mooo 


a ERE init data X data1 X data2 ) LEE Lr ( dato ) — ) 


! MSB LSB © o! 
) | i 
''O(or 26) cycle for init 40 cycle for ADC conversion | T | 
2 cycle for data output 
Figure 6-41 ADC Conversion 


The TPC channels have larger internal resistance than others channels, so they need 
longer initial time, it includes 26 6.5MHz clocks, others are 10 6.5MHz clocks. 


When ADC is controlled by SW entirely, every channel can use the ADC one by one 
without request confliction. But the TPC can always run, the ADC can arbitrate the 

requests from SW channel or TPC channel automatically, so software can insert SW 
request randomly, the switch of ADC between SW channels and TPC channels is as 


below. 
insert SW channel request continue TPC channel 
SW channels L— TPC channels SW channels TPC channels 
work work work work 
Figure 6-42 ADC Switch Diagram 


Normally, the TPC holds the ADC for a long time and it is HW request, so we assign a 
lower priority for HW channels, a higher priority for SW channels. When there is only 
one channel active, ADC responds to it. When there are two requests, ADC will 
respond to the SW channel first, then the HW one. ADC's response is at the end of 
sampling, thus it can guarantee every sampling is an atom operation. 


An example for ADC usage is shown in the following figure. 


// 


TPC Ch ON | 
SW Ch ON : m E | [ | m 
Ch NO: < me XoX XiX Kas~ 2 or3 ) 
: m SW Ch respond area TPC Ch respond area 
Figure 6-43 ADC Usage Example 


6.10.5 Control Registers 


6.10.5.1 Memory map 
ARM base address: 0x8200 0300 
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OTfse D ipti 
Addre escription 


0x0000 ADC CTRL ADC control 


0x0004 ADC CS ADC channel configuration 
0x0008 ADC TPC CH CTRL | TPC channel control 


6.10.5.2 Register Descriptions 


6.10.5.2.1 ADC CTRL 
Description: ADC module control. 


0x0000 ADC control register (reset 0x0) ADC_CTRL 


ate Type | Reset | Description 
Value 


| Raa [RO [27ho | Reserved OOO 


ADC STATUS | [4] 1’ho ADC sampling status, 
1: for completing an active sampling 


HW_INT_EN [3] TPC channel IRQ enable, It is only for test purpose. 


| 
TPC CH ON [2] TPC channel on/off, 
0: turn off TPC channel; 
1: turn on TPC channel. 
It is only for TPC channel, here, is for channel 2/3. 
] 


SW CH ON [1 SW channel on/off, 
0: turn off some a SW channel; 
1: turn on some a SW channel. 

" HO | R/W T'ho ADC global enable, 
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0: ADC module disable; 
1: ADC module enable. 


6.10.5.2.2 ADC CS 
Description: ADC channel configuration. 


IKHEREIEIEIJEI2EJEIESEIE3EREIEJE EE 


Reserved 


Reserved 


Type | Reset | Description 
Value 


er e e — —— 


ADC SLOW RAN T'ho ADC coversion speed control, 
0: quick mode, coversion initial includes 10 ADC 
clocks; 
1: slow mode, conversion initial includes 26 ADC 
clocks. 

ADC_SCALE ADC scale setting for current ADC channel, 
0: little scale, 0 ~ 1.2 V; 
1: big scale, 0 ~ 3.0 V. 


ADC_CS [3:0] ADC channel ID, It is in 0 ~ 15. 


6.10.5.2.3 ADC TPC CH CTRL 
Description: TPC channel control. 


TPC channel control (reset 0x32) 
| Bi | 31] 30 | 29 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 
[Name | = 


Reserved 


TPC_CH_DELAY TPC_Y_CH TPC_X_CH 


ERENBERERERERER — c | c EH 
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BteN Type | Reset | Description 
Value 


— | CH DELAY = 8] LN channel sampling delay, it is 6.5MHz clock 
number. 


TPC Y CH [7:4] R/W TPC Y channel ID. it can be 0 ~ 15, here, it should 
be 3. 
TPC X CH [3:0] [s TPC X channel ID. it can be 0 ~ 15, here, it should 


6.10.5.2.4 ADC DAT 
Description: ADC conversion result. 


KCNENEJEIEIESEIEJEIEJEREREIE E REAK 


Reserved 


Type 


Reserved ADC. DAT 


&ld-N Type | Reset | Description 
Value 
Piero. [mo [zw 
ADC DAT {9:0} | RO. 10'h0 ADC conversion result. 


6.10.5.2.5 ADC_IRQ_EN 
Description: ADC interrupt enable. 


0x0010 ADC interrupt enable (reset 0x0) ADC_IRQ_EN 


Name Reserved 
Type RO R/W 
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Type |Reset | Description 
Value 


m— IRQ EN R/W T'ho e] interrupt enable, 
0: interrupt disable; 
1: interrupt enable. 


6.10.5.2.6 ADC IRQ CLR 
Description: ADC interrupt clear. 


0x0014 ADC interrupt clear (reset 0x0) ADC IRQ CLR 


Reserved 


Reserved 


&ld-N Type |Reset | Description 
Value 
[ em [mo [sr 
ADC IRQ CLR |o] [wo [rno | ADC interrupt clear. Write “1” to clear. 


6.10.5.2.7 ADC IRG STSTUS 
Description: ADC masked interrupt. 


IKCNENEIECIESESEIEIESEREIEREIEIKE IEZES 
LIN MEN 


Reserved 


Reserved 
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Na Type | Reset | Description 
Value 


i fem o [sme ee — — — — 
[wc staros |in mo [me [roc mesca nenn — — — — — 


6.10.5.2.8 ADC IRO RAW 
Description: ADC raw interrupt. 


IKCHEREIEREIESEREJEIEIE3EREIEIE EAE 


Reserved 


&ld-N Type |Reset | Description 
Value 
Pee [so [sm 
ADC IRQ RAW |o] [RO |i" | ADC raw interrupt. 


6.10.6 Application Notes 


6.10.6.1 Program Flow 
Before configure module, set some global parameters, 
Set bit[13] of 0x8200. 0600 to enable CLK ADC; 
Set bit[14] of 0x8200. 0600 to enable CLK AUXAD; 
Set bit[5] of 0x8200 0600 to enable AuxADC module; 
Set or reset bit[4] of 0x8200 0604 to reset AuxADC module; 


Set bit[24] of 0x8000. 3008 to enable ADI interrupt, later, we need scan ADI interrupt 
status, check bit[0] of 0x8200 0380 for ADC module interrupt and bit[4] of 
0x8200 0380 for TPC module interrupt; 


Some registers are configured through ADI module, so ADI must be ready before do 
these. 


Flow for SW request channels 
- Clear ARM's ADI interrupt and ADC interrupt, and enable them; 
- Configure ADC module registers; 


- Enable ADC module, set "ADC. EN" bit of ADC_CTRL, and the ADC is ready to 
work; 
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6.10.6.2 


6.11 


- When program needs to use ADC, set its channel ID, and switch on the ADC SW 
channel; 


- When ARM's ADI interrupt asserts, and "adc irq" occurs or "adc. status" flag become 
‘1’, read out the sample data; 


- Switch off the ADC SW channel and set channel ID to last one. 


Flow for HW request channels (only for TPC application) 
- Clear ARM's ADI interrpt, ADC interrupt and TPC interrupt, and enable them; 
- Configure ADC and TPC registers; 


- Enable ADC and TPC module, set "ADC EN" bit of ADC_CTRL, and the ADC is 
ready to work; 


- When TPC receives *down irq", switch on TPC channel, and run the TPC, then ADC 
will work; 


- ADC responses the TPC's continue request, TPC responses to "done irq"; 
- If need insert SW ADC request, program insert SW request arbitrarily; 


- When TPC receives "up irq'", stop the TPC, switch off the TPC channel and cancel 
TPC selection. 


Program Notes 


- If channel 2 or 3 are used for TPC channel, then ADC_CS[3:0] = 2 or ADC. CS[3:0] = 
3 are same function, it means that ADC. CS[3:0] can be Y channel also can be X 
channel when for TPC application; 


- SW should guarantee two SW channels cannot be accessed at same time; 

- In SW channel control, switch on and switch off SW channel must be occurred in 
pair; 

- When ADC is in sampling, do not change control registers randomly; 


- When insert SW request, firstly, update channel selection etc. registers, lastly, switch 
on SW channel; 


Touch Pannel Controller (TPC) 


6.11.1 Overview 


SC6820 has one on-chip touch panel controller module, which shares both the 
channel 3 and channel 2 of auxiliary ADC. The TPC measures the position of pressure 
point, records these position information, and generates interrupts for system 
responding pen down/up and getting data. 


6.11.2 Features 


V.0.1 


Support de-bouncing; 

Support noise filter; 

Support position calculation; 

Configurable sampling time interval; 
Configurable sample number; 

Support 3-D measure with X/Y/Z; 

Raw X/Y ADC output or X/Y position output; 
Raw Z ADC output; 

Support switch between X and Y analog input; 
Support wake up; 
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6.11.3 Signal Description 


There are 4 signals for sampling control. TP XL and TP XR are for X direction, and 
TP YU and TP YD are for Y direction; they are listed in the Table xx. 


Table 6-7 TPC signal list 


Signal Name | Direction. Width | Description 


High level output in X direction when it is output; 
TP XL VO TPC signal in Y direction when it is input, it is 
connected to AuxADC channel 3. 


TP. XR E | 1 Low level output in X direction. 
TP YU EM 1 High level output in Y direction. 


Low level output in Y direction when it is output; 
TP YD VO TPC signal in X direction when it is input, it is 
connected to AuxADC channel 2. 


6.11.4 Function Description 
The touch panel application circuit is as follows. 


CHIP 

YU TP YU 
10Kohm(WPU) 
LM re panel : 

XL 4 VBb [MPX  AAAA ANM 

TPC 
vp A00 TP YD 
33ohm 
R AMA TP XR 
to ADC3 to ADC2 
Figure 6-44 Touch panel application diagram 


The TPC's block diagram is shown in the following figure. 
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De-bouncing 
Y 
TPC CTRL Channel 3 
Y ; ADC data 
De-noise k< 
y AuxADC 
interrupt Data FIFO L——» 
ADC ctrl 
APB BUS 
= “>| TPC Regs 
TPC 
Figure 6-45 TPC block diagram 


The TPC includes de-bouncing, de-noise, data FIFO, sampling control logic, etc. 


The TPC supports 3D measure, it means it can measure different input from X/Y/Z, 
the X/Y is used for location, and the Z is used for pressure. 


The sampling of X/Y is shown below. 
TPYU LL iP YU 


TP XL TP XL 


to ADCS 
TP YD 

to ADC2 4—————————— 

TP XR 


Sampling X Sampling Y 
Figure 6-46 Sampling of X/Y 


The sampling of Z is different from X/Y, and it is shown below. 


_ TP. YU 
, IP. XL 


Rtouch 


TP_XR 
to ADC2 


Sampling Z 


Figure 6-47 Sampling of Z 


The method is based X, Y, Z data, 
Ritouch= (1024/Z-1) * Rx * X/1024 + Ry * (1 — Y/1024) 
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Here, X is raw ADC value of X, Y is raw ADC value of Y, Z is raw ADC value of Z, R, is 
total resistance of X, R, is total resistance of Y. Because above formulas include 
division, TPC only reports raw Z data, the Riouch or pressure is calculated by SW. 


The control of 4 TPC PAD is shown in the following table. 


Table 6-8 TPC pad control 


[PAS [samping Y | amping x | samping z1 [We — | 


The detail TPC sampling control flow is as in the following figure. 


1— —* PENDOWN "m . —— —* PENUP 
i Pas , Point. interval data interval : 
i ' Y: ' i 
gaiii HH 
TP XR — 3 3 
TP_YD } || WY), Wl; 
! "Re A 
ADC ON: "WA | 
PEN REQ | | | ' | 
' IN ee jd UP IRQ 
1 DOWN IRQ | Work $tateishould be removed by debouncirl T 
DEBNC_REQ Pd EH ] i 
PEN REQ- TP. XLJADG. ON. 7 . 
oe Y X 2 defines: 
sample: a Y, X and Z; 
TP XL point:: a group of Y, X and Z; 
i bod data: de-noised result of some points; 
| tg Sample interval sample interval: interval among Y, X and Z; 
point. interval: interval between 2 point; 
data interval: interval tetween 2 data; 
Figure 6-48 TPC sampling control flow 


V.0.1 


The de-bouncing logic checks the pen-down signal and cleans it. During pressing the 
panel, bounce always exists, and it may be short, or it may be long. In order to cancel 
some inactive pressing, de-bouncing is needed. A configurable check interval is used 
to control the input sample. If every result is the same in specified check times, it is 
considered an active pressing; otherwise, it is considered an inactive pressing. The 
de-bouncing process is show in the following figure. 
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| bouncing 


Figure 6-49 De-bouncing diagram 


The de-noise logic tries to remove the exceptional samples. After measuring, there 
are several sample values for one point. To get the most reasonable result, some 
processing is needed for these data, such as noise filtering. 


The normal noise filter is an average filter or median filter. The average filter can get 
smoother signal wave, while the median filter is good to cancel discrete noise. 


The average filter is as follows. 
X= XoCo t X1C4 + X2Co era XnCn 


where Xi (12 0, 1, ..., n) are sample values, Ci (I = 0, 1, ..., n) are filter coefficients, 
and X is filter output. 


The median filter is as follows. 
X = median(Xo, Xi, Xo, ..., Xn) 


where X; (l= 0, 1, ..., n) are sample values, X is filter output, and median() gets the 
median value from X; (I = 0, 1, ..., n) sequence. For example, if Xo < X, < Xo, 
median(Xo, Xi, X2) = Xj. 


Expect for calibration, we need the active coordinate data. We assume the panel is a 
linear device, so the X and Y positions are a linear function of their measured value. 
Therefore, their formulas are as follows. 


X= ax*Ax + bx 
Y= ay*Ay 44 by 


X is sample result in horizontal, ax and by are line parameters for X; Y is sample result 
in vertical, ay and by are line parameters for Y. Ax and Ay are ADC outputs. 


If weconfigure the ax, bx, ay and by, we can calculate the position result for every 
pressure based on the above formulas. 


6.11.5 Control Registers 


6.11.5.1 Memory map 
ARM base address: 0x8200_0280 


eases | Mame [Deserton | 


0x0000 | TPC CTRL Touch panel controller control 
0x0004 | TPC SAMPLE CTRLO | TPC sample controlO 
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| TPC bounce control = | bounce control 
0x0010 | TPC_FILTER_CTRL TPC filter control 


0x001C | TPC_CALC_X_COEF_B | TPC calculation x coefficient b 
0x0020 | TPC_CALC_Y_COEF_A | TPC calculation y coefficient a 


0x002C | TPC_IRQ_STATUS TPC interrupt status 


0x0040 | TPC Y DATA TPC Y data 
0x0044 | TPC Z DATA TPC Z data 


6.11.5.2 Register Descriptions 


6.11.5.2.1 TPC CTRL 
Description: Touch panel control. 


0x0000 Touch panel control (reset 0x0d08) TPC_CTRL 


| ek | a1 | 30 | 22. | 2026 | 25 | 24 | 23 | 22 | 21 | 20 | 19 Lio | i7 | 16 | 


Reserved 


re s 


Type R/W RW 
Reset 


dNa Type | Reset | Description 
Value 
PRESCALE [15:8] 8’hOd | The pre-scale coefficient for ADC 6.5MHz clock. 
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The divided clock is interval count clock. 
0 and 1 as bypass. 


Ls [mo [me feen —— — — — — — 


Less - WO | 1’h0 TPC stop control, write ‘1’ to stop TPC work, and it 
is cleared by HW. 

TPC_RUN [4] WO | t'hO TPC run control, write ‘1’ to start TPC work, and it is 
cleared by HW. 


TPC MODE [3] R/W | Thi TPC work mode, 
0: 2D mode, includes X and Y; 
1: 3D mode, includes X, Y and Z1. 


XY_INPUT_SWITCH | [2] R/W | 1'hO X/Y analog input switch, 
0: x for x, y for y; 
1: x for y, y for x. 
PEN REQ POL [1] R/W | thO External pen request polarity, 
0: ‘0’ for down, ‘1’ for up; 
1: ‘0’ for up, ‘1’ for down. 
TPC_EN R/W | 1'hO Touch panel coniroller enable, 
0: TPC disabled; 
1: TPC enabled. 


6.11.5.2.2 TPC_SAMPLE_CTRLO 
Description: TPC sample control. 


TPC sample controlO (reset 0x4200) 
| Bi | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 2t | 20 | 19 | 18 | 17 | 16 | 


Reserved 


POINT INTERVAL SAMPLE INTERVAL 


Type | Reset | Description 
Value 


[31:16] | RO | 16'h0 | Reserved | 0 0 0 0 | 
C— INTERVAL [15:8] R/W |8'h42 | The interval between 2 output points, ene AIR point 
includes Y, X, Z1), it should be » 1. 
SAMPLE INTERVAL | [7:0] R/W |8'hO The interval between 2 samplings. 
(Y and X, X and Z1) 


6.11.5.2.3 TPC SAMPLE CTRL1 
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Description: TPC sample control. 


KNEREJEIEIEIEJEIESEIETEREIEIE EAE 


Reserved 
Type | 0 l| | || /  — 
| Bk | 15 | 14 | 13 | v2 | 11 | 0 | 9 | 8 | 7 | 6 | 5 | 4 3 |2 |t; 9X 
| Name | SAMPLE_NUM DATA_INTERVAL 
Type ao m a S. 


d-Na Type | Reset Description 
Value 
=i ete [Ro [rero 
SAMPLE_NUM [15:12] | R/W | 4'h8 The number of samples, active range is «- 8 for 
filter limiting. It should be >= 1. 
DATA INTERVAL [11:0]. | R/W | 12'h271 | The interval between 2 active data, (A data filter 
from some points), it should be » 1. 


6.11.5.2.4 TPC BOUNCE CTRL 
Description: TPC de-bounce control. 


KHEREIEIEIESEIEJE3EJEJEREIEIE ERE 
Pme DD AD DD 


Reserved 


Type | Reset Description 
Value 


DEBOUNCE_NUM 8hi4 | De- mot ooo check number. 


DEBOUNCE_EN R/W | 1’h1 De-bouncing enable, 
0: debounce disabled; 
1: debounce enabled. 
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6.11.5.2.5 TPC FILTER CTRL 
Description: TPC filter control. 


KNEREIERERESEIEJEIEJEJEREIEREREK 
LIEN NENNEN 


Reserved 


d-Na Type | Reset Description 
Value 


[sre [Ro [sem 

FITLER_TAP [5:2] R/W | 4h8 Filter taps. When in average mode, tap should be 
1/2/4/8; when in median mode, tap should be >= 1 
and «- 8. 

FILTER MODE [1] R/W | Thi Filter mode, 
0: average filter; 
1: median filter. 

FILTER_EN R/W | t'h1 Noise filter enable, 
0: disabled; 
1: enabled. 


6.11.5.2.6 TPC CALC CTRL 
Description: TPC calculation control. 


TPC calculation control (reset 0x0) 
| Bit | 31 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 2t | 20 | 19 | 18 | 17 | 16 | 


Name Reserved 


Type 


d-Na Type | Reset Description 
Value 
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[mam [mw [mee SSCS 


CALC EN R/W | Thi Calculation enable, 
0: disabled; 
1: enabled. 
It should be disabled during calibration, and 
enabled in normal mode. 


6.11.5.2.7 TPC CALC X COEF A 
Description: TPC calculation coefficient a for X. 


0x0018 TPC calculation coefficient a for X (reset 0x0) TPC CALC X J^" 


KCNENEJEIEIEZESEIESEJEIJEREIEJE EAE 


Name Reserved 


Type 


Reserved X COEF A 


ef}. mw 
ree a e E e e e e e 


d-Na Type | Reset Description 
Value 
Tie RY zn 
X COEF A [9:0] | RW | 10h0 | a, Itis $2.8, in [-2, 1.996]. 


6.11.5.2.8 TPC_CALC X COEF B 
Description: TPC calculation coefficient b for X. 


0x001C TPC calculation coefficient b for X (reset OxO) UE Ste 


Reserved 


E Tre [Roser [ossi — — — — — — 
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Se 
Tao an [ Rees — — — — — — 


X COEF B [10:0] 11’ho | bx Itis S11, in [-1024, 1023] 


Note: X = a, * ADC, + b, 


6.11.5.2.9 TPC CALC Y COEF A 
Description: TPC calculation coefficient a for Y. 


0x0020 TPC calculation coefficient a for Y (reset 0x0) TPC CALC Y [o9 


Is] ERES E CS SESS E] ea ee Eee ERES ap 23s "i 


Reserved 
fe Um 
| Reset M a a EC cae a ee ee eee 
CN re CRUCE EUR CLR. RC RC 


Name Reserved Y COEF A 


Type R/W 


d-Na Type | Reset Description 
Value 
OIC 
Y COEF A [9:0] | RW | 10h0 |a, Itis $2.8, in [-2, 1.996] 


6.11.5.2.10 TPC CALC Y COEF B 
Description: TPC calculation coefficient b for Y. 


0x0024 TPC calculation coefficient b for Y (reset 0x0) TPC CALC Y. aa 


rae a= 2 = = see ee 
Nome 0 | |] | | 


Reserved 


Name Reserved Y COEF B 
Type RO R/W 


d-Na Type | Reset Description 
Value 
[ [em|wo [zr 
Y COEF B [10:0] | R/W | 11'hO by. Itis S11, in [-1024, 1023] 
y 
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Note: Y = ay * ADC, + b, 


6.11.5.2.11 TPC IRQ EN 
Description: TPC interrupt enable. 


Pe [sTw|ss[ms [s[*[5Tz 2 T5] ee [v5] 


Reserved 


Reserved 


Type | Reset Description 
Value 


n— IRQ EN [2] R/W | thO ES sample done interrupt enable, 
0: disabled; 
1: enabled. 
UP_IRQ_EN R/W Press up interrupt enable, 
0: disabled; 
1: enabled. 
DOWN IRQ EN R/W | t'hO Press down interrupt enable, 
0: disabled; 
1: enabled. 


6.11.5.2.12 TPC IRG. STATUS 
Description: TPC masked interrupt. 
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ENEREIERERESEREJEIEJETEREIEREREAK 
Pme T Tem UT 


Reserved 


Reserved 


Type | Reset Description 
Value 


6.11.5.2.13 TPC IRQ RAW 
Description: TPC raw interrupt. 


KNEREIEIEREAESEJE3EIETEREIEE EAE 


Reserved 


Type 


ee aa eee 
"eset [RI REI BE i (| JO 
7 


Reserved 


d-Na Type | Reset Description 
Value 
L— — [es [s [mme neew 
DONE IRQ RAW |] [RO [tho | Raw DONE IRQ. 
UP IRQ. RAW li] [RO [tho — Raw UP. IRQ. 
DOWN IRQ RAW |]  |RO [rno | Raw DOWN IRQ. 
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6.11.5.2.14 TPC IRQ CLR 
Description: TPC interrupt clear. 


0x0034 TPC interrupt clear (reset 0x0) TPC IRQ CLR 


[race rcge s eg egre es sep eer ea e e penu peg 


Reserved 


Je. 


ü-Na Type | Reset Description 
Value 
[— — [es [wo [me 
DONE IRQ. CLR Write ‘1’ to clear DONE IRQ. 
UP IRQ CLR Write ‘1’ to clear Raw UP. IRQ. 
DOWN IRQ. CLR |o]  |WO fino | Write ‘1’ to clear Raw DOWN IRQ. 


6.11.5.2.15 TPC BUF CTRL 
Description: TPC buffer control. 


0x0038 TPC buffer contro! (reset 0x25) TPC BUF CTRL 


[c pea resp y e aspe ppm Rs n 


Reserved 


Type | Reset Description 
Value 


Tera [mo mo meses — — — — — — —] 
Eurus fe [ro [om | mena bater rorem — 
Boroa wr mo [me | merna bater tat saus rírur — | 
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NENNEN equal to it, done irq occurs. It should be >= 1. 


6.11.5.2.16 TPC X/Y/Z DATA 
Description: TPC X/Y/Z data. 


KNEREIEREIESESEJE3E3EJEREIERE SER 
LN "RN 
Ce Ee cc 
ED NCH TNT EE DROP D. SE 

O NOY RN 


Reserved DATA 


d-Na Type | Reset Description 
Value 
[ feao [zo 
DATA [9:0] |RO | 10'h0 X/Y ADC or position value or Z ADC value. 


6.11.6 Application Notes 


6.11.6.1 Program Flow 
Before configure module, set some global parameters, 
Set bit[13] of 0x8200. 0600 to enable CLK ADC; 
Set bit[14] of 0x8200. 0600 to enable CLK AUXAD; 
Set bit[5]/[4]/[12]/[8] of 0x8200. 0600 to enable AuxADC/TPC/RTC TPC/RTC ARCH; 
Set or reset bit[4]/[5] of 0x8200 0604 to reset AuxXADC/TPC module; 


Set bit[24] of 0x8000. 3008 to enable ADI interrupt, later, we need scan ADI interrupt 
status, check bit[0] of 0x8200. 0380 for ADC module interrupt and bit[4] of 
0x8200 0380 for TPC module interrupt; 


Some registers are configured through ADI module, so ADI must be ready before do 
these. 


Its work flow is as follows: 

- Clear ARM's ADI, ADC, and TPC interrupt, and enable DOWN and UP interrupt; 
- Configure ADC and TPC module registers; 

- Enable ADC and TPC module; 


- When ARM's ADI interrupt asserts, if ^down irq" occurs, run the TPC, and clear the 
DONE interrupt, then enable the DONE interrupt; 


- If done irq" occurs, read out sample data; 
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6.11.6.2 


- If the ADC is needed for other purposes, SW can use it directly, without caring about 
TPC; 

- If *up irq" occurs, stop the TPC, and disable the DONE interrupt; if necessary, SW 
can stop TPC at anytime; 

- If *down irq" occurs, adjust control registers, and start a new process with the same 
flow. 


Program Notes 


- When in 2D mode, the read order is X/Y, When in 3D mode, reading order is Z/X/Y, 
since the read address will increases 1 after reads Y data, so the Y data is always 
read out lastly; 

- When in work, the de-bouncing should be always turned on, the TP XL includes pen 
input signal and sampling control, so we need filter the sampling control; 

- When enable de-bouncing, because the bouncing during release pen and 
de-bouncing, the de-bounced signal includes some invalid part, it is shown in Figure 
xx. Thus, we should discard those data sampled in invalid range. 


mass Mo We 
inv | 
de bounced sg ie 


Figure xx Invalid Part in De-bounced Signal 


- When in 3D mode, the status from sampling Z to idle will include an obvious charge 
process in TP_XL pad if panel has a big capacitance, it maybe affect the UP interrupt, 
we need control the sampling speed, the reference speed is writing a FIFO data more 
than 1ms. 


6.12 SIM Card Interface 


6.12.1 Overview 


SIM: Subscriber Identity Module 

The SIM card interface is implemented according to GSM SIM card standard and 
conformed to I807816. It only supports protocol type T = 0 asynchronous half duplex 
character transmission mode. The SIM card interface is used to transfer data to/from a 
SIM card in an asynchronous fashion in half duplex mode through a bi-directional I/O pin. 


6.12.2 Features 


V.0.1 


l Programmable generation of clock to SIM card 
| Programmable transmission baud rate 

| Support for T = 0 asynchronous protocol type 

| 


Character transmitting and receiving with one 16 byte Tx FIFO and one 16 byte Rx 
FIFO 


| Parity checking and error handling 

| Transmission and receiving in DMA mode 

| Retransmission after detecting parity error 

| Support different interrupt modes 

| 2 hardware controllers support 4 software controllers 
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6.12.3 Signal Description 
Table 6-9 Signal Description 


Paname _| Direction |Atvibute [Description | 
SIM_PE Output Internal Used to power up / down SIM card 
SIM_RST Output PAD Used to reset SIM card 


SIM_CLK Output PAD Used to supply clock for SIM card 


SIM DAT | Input PAD Serial data in 
SIM DAT O | Output PAD Serial data out 


o——————OROÓ————— OEE 


SIMCLK 


PRESETn 


G«— 


SIMRST ' PSELSIM 


A SIMDA 4 PENABLE 


d PWRITE 


PADDR 
a 


SIM Controller 


PRDATA 
31:0 


PWDATA 


15:0 


Figure 6-50 SIM Interface Signals 


SIM card interface signals are compliant with ISO7816-2 standard where each signal 
connects to the corresponding SIM card pins listed as the table. 


Table 6-10 SIM Card Pin List 


C1 : Vcc = 5V 
C2 : Reset 
C3 : Clock 


C4 : RFU 


APB bus is used to configure and control the SIM card controller. 
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6.12.4 Function Description 


6.12.4.1 SIM Controller Interface Block Diagram 
APB 


SIM. PE BUA 
SIM_CLK ©] Channel 
SIM_RST 
SIM_DAT I 
SIM_DAT_O 


SIM Controller 


L———— INT 


Figure 6-51 SIM Interface Block Diagram 


6.12.4.2 SIM Clock and Baud Rate Control 
The SIM card clock is generated and sent from the SIM card controller to the SIM card. 
The SIM_CTL1 register bits [10:8] decide the generated SIM clock frequency. 


Table 6-11 SIM Clock and Baud Rate 


[0 — ë o Ma — | 


The baud rate that the SIM card controller uses in Tx and Rx is controlled through 
programming SIM CLK DVD register. 


The clock output to the SIM card needs to match the baud rate that the SIM card 
controller uses so that the Rx and Tx can be done correctly. 


6.12.4.3 Resource 
Memory: 
TX FIFO: 16X8 
RX FIFO: 16X8 
6.12.4.4 SIM Controller Operations Procedure 


The SIM interface device and the SIM card shall be conducted through the following 
consecutive operations: 


| Connection and activation of the contacts by the interface device 
| Deactivation of the contacts by the interface device 
| Reset of the card 

| | Subsequent information exchange between the card and the interface device 
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6.12.4.4.1 


Activation and Deactivation of the contacts 
The SIM card shall not be activated until the contacts are connected to the interface 
device to avoid possible damage to any SIM card meeting these standards. 


The activation of the contacts by the SIM interface device shall consist of the following 
consecutive operations: 


| RST is in state L. 

| VCC shall be powered. 

| I/O in the interface device shall be put in reception mode. 
| CLK shall be provided with a suitable and stable clock. 


Ba 1 1 
a eI 1 ' 1 t 1 


=a D | | 
te: Undefined —1,x200clk tp =400cik | 00clk St, :40000clk 

Activation Deactivation 
Figure 6-52 Activation and Deactivation Timing Sequence 


The SIM card controller is implemented with the some modules; the 
activation/deactivation control module controls the activation/deactivation sequence of 
the SIM interface. 


After sending an activate command (writing 1 to SIM CTLO register bit 11), the 
activation sequence will be sent to the SIM card. 


The following are brief list of commands for the activation functions. 
| Program active_deactiva_en bit to 1 to enable activation function. 
| Program do. act bit to 1 to start activation sequence. 


When information-exchanging is terminated or aborted (unresponsive card or 
detection of card removal), the electrical contacts should be deactivated. 


The deactivation by the interface device shall consist of the following consecutive 
operations: 


| State L on RST 

| State L on CLK 

| State A on I/O 

| VDD inactive 

Software program do-deact bit to 1 to begin deactivation sequence. 


6.12.4.4.2 Reset of the Card 


V.0.1 


A card reset is initiated by the interface device, whereupon the card shall respond with 
an Answer to Reset. 


By the end of the activation of the contacts (RST is in L, VDD powered and stable, I/O 
in reception mode in the interface device, CLK provided suitable and stable clock), the 
card answering asynchronously is ready for reset. 


The clock signal is applied to CLK at time TO. The I/O line shall be to state Z within 
200 clock cycles of the clock signal (t2) being applied to CLK (time t2 TO). 


The internal reset takes effect a few clock cycles after reset. Answer to Reset on I/O 
shall begin between 400 and 40,000 clock cycles (t1) after the clock signal applied to 
CLK (time t1 after TO). 
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NOTES: 


A card with an active low reset is reset by RST in L for atleast 40,000 clock cycles (t3) 
after the clock signal is applied on CLK (time t3 after TO). Thus if no Answer to Reset 
began within 40,000 clock cycles (t3) with RST in state L, RST is put to state H (at time 
T1). The Answer to Reset on I/O shall begin between 400 and 40,000 clock cycles (t1) 
after the rising edge of the signal on RST (time t1 after T1). 


If the answer to Reset does not begin within 40,000 clock cycles (t3) with RST in state 
H (t3 after T1), the signal on RST shall be returned to state L (at time T2) and the 
contacts shall be deactivated by the interface device. 


tz 


1 


?" © YY | Answer ZZ ZA 


pi =i | 
ue D — | Answer LA 
E | | 
VO (SH) y zz 7 Z 7 
r o 1; H H 2 
IR: Internal Reset 40001 t, 40000clk 
AL: Asynchronous Reset 1; :200elk. 
SH: Syncronous Reset 15 2400clk 
Figure 6-53 Answer to Reset Sequence 


The internal state of the card is assumed undefined before reset. Therefore, the 
design of the card has to avoid improper operations. 


In order to continue the dialogue with the card, RST shall be maintained in the state 
where an answer occurs on I/O. 

Reset of a card can be initiated by the interface device at its discretion at any time. 
Interface devices may support one or more of these types of reset behavior. The 
priority of testing for asynchronous or synchronous cards is not defined in the 
standard. 


6.12.4.4.3 Subsequent information exchange between the card and the interface device 


6.12.4.4.3.1 


V.0.1 


Character frame 
For asynchronous transmission type, the character of frame during answer to reset is 
like in the following diagram. 


Start Bit Parity Bit Next. 
Start Bit 


8 bit data——— 


<——(n+0.2) etu——— 
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6.12.4.4.3.2 


6.12.4.4.3.3 


V.0.1 


Figure 6-54 The Character of Frame 


A character consists of ten consecutive bits: 

| A start bit in state A; 

| Eight bits of information, designated BO to B7 and conveying a data byte; 
| A tenth bit bi used for even parity checking. 


At the SIM interface, a data byte consists of 8 bits Bo ~ Bz, from the least significant bit 
(LSB, Bo) to the most significant bit (MSB, B;) 


T = 0, Asynchronous Half Duplex Character Transmission Protocol 
The following diagram shows the byte transmission frame structure. 


without parity error 


CST bee 


with parity error 


TEA 


Figure 6-55 T=0 Byte Transmission Diagram 


The interface device transmits a header over five successive bytes designated CLA, 
INS, A1, A2; L. CLA is an instruction class. The value FF is reserved for PTS. 


INS is an instruction code in the instruction class. The instruction code is valid only if 
the least significant bit is 0, and the most significant half byte is neither 6 nor 9. P1, P2 
are a reference (e.g., an address) completing the instruction cod.P3 codes the 
number n of data bytes (D1... Dn) which are to be transmitted during the command. 
The direction of movement of these data is a function of the instruction. In an outgoing 
data transfer command, P3 = 0 introduces a 256 byte data transfer from the card. In 
an incoming data transfer command, P3 = 0 introduces no transfer of data. All 
remaining encoding possibilities for the header are specified in ISO7816. 


SIM Data Tx and Rx 


The Tx will start when the tx enable is 1, there is data in the FIFO and the last Rx is 
completed. The tx int mark sets the condition under which the tx int will happen. 
When the empty entry in the tx fifo is less than tx int mark, tx empty int will be set. 


The Rx will start when the rx enable is 1, when the last Tx is done and there is data 
coming in from the data input. The rx int mark sets the condition under which the 

rx int will happen. When the data entry in the rx fifo is greater than rx int mark, rx full 
int will be set. 


The bit convention register decides MSB and LSB in the Tx/Rx serial data, logic level 
register decides if high electrical level represents logic 1 in Tx/Rx serial data, and 
odd parity register bit decides if using odd or even parity in Tx/Rx data. 


In the SIM interface module, a timer is also designed to check if the receive portion is 
idle for a certain period of time and generate an interrupt when it happens. The 
watch dog count limit register defines the idle period in data bit streaming. 
Watch dog repeat en register decides if the timer starts right after the interrupt is 
acknowledged (the interrupt is cleared). Writing 1 to watch dog trigger starts the 
timer counting. Any activity in the Rx portion will reset the timer counting. 
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6.12.4.4.3.4 


6.12.4.4.3.5 


V.0.1 


Rx/Tx Control 


The Rx/Tx control module controls the transmitting and receiving data to/from the SIM 
card. The SIM card controller receives/transmits data according to the data-level and 
bit ordering that are specified in the Logic level (bit 1) and Bit convention (bit 0) bits in 
the SIM CTLO register. The data format is: 10 bits per character, 1 start bit + 8 data 
bits + 1 parity bit. 

The SIM card controller includes a 16 byte Tx FIFO for data transmission. It uses a 
pointer to monitor the number of data in the Tx FIFO that have not yet been 
transmitted. The MCU can access the pointer by reading the SIM STS1 register bits 4 
to bit 0. 


The SIM card controller also uses a configurable Tx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 4 to 7. This field specifies the 
number of empty characters that should be available in the Tx FIFO before issuing an 
interrupt. Whenever the number of empty characters exceeds this value, an interrupt 
is generated to the MCU. This interrupt is automatically cleared when the number of 
empty bytes in the Tx FIFO equals to or falls below the specified Tx interrupt threshold 
value. 


The SIM card controller also includes a 16 byte Rx FIFO for data receiving. It uses a 
pointer to monitor the number of bytes in the Rx FIFO that have not yet been read by 
the MCU. The MCU reads the SIM STS1 register bits 0 to 4 to access the pointer. 


The SIM card controller also uses a configurable Rx interrupt threshold that can be 
configured by writing to the SIM CTL1 register bits 0 to 3. This field specifies the 
number of unread data that should be available in the Rx FIFO before issuing an 
interrupt. Whenever the number of unread data exceeds this value, an interrupt is 
generated to the MCU. This interrupt is automatically cleared when the number of 
unread data in the Rx FIFO equals to or falls below the specified Rx interrupt 
threshold value. 


Retransmission 


The SIM card controller supports retransmission upon detecting an error condition. 
The SIM card controller checks the I/O line from the SIM card 11 bits after the start bit 
leading edge. If the detected I/O is a zero (error ACK), it assumes an error occurred 
and retransmits the byte. If the error ACK signal is repeated for the programmable 
number of times specified in the SIM SHE register, The SIM card interface sets the 
bad Tx parity error bit in the status register (SIM STSO bit 3) and issues an interrupt. 


For the transmission from the SIM card controller to the SIM card, when the SIM card 
controller detects a parity error following the transmission of a data byte, it performs 
the following sequence: 
l The SIM card interface retransmits the data. 
| If the retransmission succeeds, it ignores the initial failure. 
| If the retransmission fails for the number of times specified in the programmable 
SIM SHE register, the SIM card interface sets the bad parity bit interrupt the 
SIM STSO register, issues an interrupt to the MCU, and stops retransmission of the 
byte. 
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6.12.4.5 SIM Power Supply 


VSIM is the power supply to the SIM card. During the activation/deactivation process, 
VSIM output is automatically controlled. The on/off of VSIM can also be controlled by 
directly programming the SIM CTLO register bit 7. 


6.12.4.6 Unresponsive Card Detection 


The SIM interface can detect an unresponsive card by means of a watchdog timer 
function, which determines the maximum allowable time that a data byte should take 
to arrive from the SIM card. The MCU can configure the watchdog timer by 
programming the SIM WDT register. The watchdog timer can function in two modes: 
auto mode and single mode. In the auto mode, the watchdog timer is continuously 
enabled. In the single mode, the watchdog timer disables itself when a data byte is 
received from the card, or after it has timed out. 


6.12.4.7 SIM Interface Watchdog 
There are two separate watchdogs in SIM card module. 
| One watchdog is used to report Rx idle for a preprogrammed time. 
| The other watchdog is for time out when RX retransmission is on error. 


6.12.4.8 SIM Interconnection 
It is recommended to connect the SIM card as follows. 
| Connect a 2.2 uF capacitor at VSIM. 
| | Connect a 10 kQ resistor from SIMDA pin to VSIM. 


| The driving strength setting on SIMRST, SIMCLK and SIMDA should be 00 (the 
default). 


6.12.5 Control Registers 


6.12.5.1 Memory map 
ARM base address: 0x8500 0000 (SIMO) 0x8500 3000 (SIM1) 
DSP base address 0x0000 0000 


0x0014 SIM ICLR SIM card interrupt clear 
0x001c SIM CTL1 SIM card control register 1 


0x002c SIM WDT SIM card watchdog control 
0x0030 SIM INT M SIM card interrupt mask 
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9 a H H 


0x0034 SIM TX CK DVD SIM card TX clock divider control 
0x0038 SIM WDT1 SIM card watchdog control 1 


6.12.5.2 Register Descriptions 


6.12.5.2.1 SIM TX Registers 
Description: SIM card transmit register 


0x0000 Transmit Buffer register(Reset 0x0000) SIM TX 


Reserved 


L3 
EA m 0 o 
ret epe e ER ERESES TS Perl 


24'h0 Reserved 
SIM TX : WO Writing to this reg will send data 
to Tx FIFO and then the data 
get transmitted 


6.12.5.2.2 SIM_RX Registers 
Description: SIM card receiver register 


moo [essweBumerwgimermesroune —— — — — [ — — —SwRK 
KNENEIEIEREREIEJEIEIEJEREIERE SEE 


Reserved 
Ez — 
Reset MEE a eq 
r Ob enje e a e a e e a 


Name Reserved SIM_RX 
Type 


A CN DOO0OCOC 
pene o JAU -J eis Pee NNNM 


[31:8] 24'h0 Reserved 
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SIM RX [7:0] RO Read from this address retrieve 
data from Rx FIFO 


6.12.5.2.3 SIM STSO Registers 
Description: SIM card status registers 0 


0x0008 SIM Card Status Registers (Reset 0x0002) SIM STSO 


Se SS See ESTIS GS | 


Reserved 


ia See aaa 
es EEG ee ee GR 
[Pes peores eae ae 


RX_ 
Name Reserved TOY 
Type 


Int status bit to show Rx time 

j Int status bit show 

EARLY. ANS. TO RST | [7] t'ho Int status bit for early answer 
E — ~ to reset 

à Int status bit for card removed 

p Int status bit for card inserted 

3 Int status bit for Rx time out or 


TX PAR ERR | | PRO) |t Int status bit for Tx parity error 
[RX PARERR ë ćű | PAR_ERR C i [TO | Int status bit for Rx parity error | status bit for Rx | Int status bit for Rx parity error | error 


Tx FIFO data number bigger 
, Rx FIFO data number bigger 
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6.12.5.2.4 SIM STS1 Registers 
Description: SIM card status registers 1 


0x000C SIM Card Status Registers (Reset 0x0000) SIM_STS1 


[ESCORT Ro e nt 


Name Reserved 


Type 


RO 
Feest M R 01 15] A a s] 
E A RE NUN 


TX_FIFO_CNT RX_FIFO_CNT 


eee I NN LV. n 5 RR 
[oeNcmveow|ng — no [70 | Busyin deactivation process | 
EE pa e o 1 [th W | Busy in activation process | in | Busy in activation process | process 


Activation status, 1: activated; 0: 


SIM_DATA — e p — |ThO0 — |Reflectofsimdataiopn ^ | of sim data io |Reflectofsimdataiopin — | 


6.12.5.2.5 SIME Registers 
Description: SIM card interrupt enable 
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0x0010 SIM Card Interrupt Enable (Reset 0x0000) 


SIM Card interrupt Enable (Reset 0x0000) | SIBLE 
e ee aE eee ee IO ER ee 


Reserved 


ACT | EAR 
Reserved Es m 


Ea 
Ct CERRO 


[ms mo — ewm —mews -  ——] 
Prous [m [aw me | erator rime out | 


EARLY ATR IE [7] R/W 


Enable bit for card_out (not 
CARD_OUT_IE aaa R/W support in SC6820) 
CARD_IN_IE Enable bit for card_in (not 


support in SC6820) 
URSP_CARD_IE | [4] 


TX PRT ERR IE | [3] 
RX PRT ERR IE | [2] Enable bit for rx parity error 
TX EPT IE [1] Enable bit for Tx empty int 


Enable bit for Rx full int 


6.12.5.2.6 SIM ICLR Registers 
Description: SIM card interrupt clear 
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0x0014 SIM Card Interrupt Clear (Reset 0x0000) SIM ICLR 


e ee ee EDEN ER 


Reserved 
- 


Tie ee oie ee d 


[pus |n [mm mens — 
[mcovras s wo [me — [moewmiormumenr — 
posean fw e e nne — 


Int clear bit for early answer to 
Int clear bit for card out (not 
; Int clear bit for card in (not 
URSP CARD CLR Int clear bit for unresp card 
TX PRT ERR CLR Int clear bit for tx parity. error 
RX PRT ERR CLR Int clear bit for rx parity error 


TX EPT CLR Int clear bit for Tx empty int 
RX FULL CLR Int clear bit for Rx full int 


6.12.5.2.7 SIM CTLO Registers 
Description: SIM card control registers 0 
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0x0018 SIM Card Control Registers 0 (Reset 0x0000) SIM CTLO 


e eee eee ER MER 


| Name | Reserved 


Do |TX | RX. Re 
act | EN | EN 


Te a TE JE a 


Fee e e ene m — 
[31:16] mE. 16 [1800 — | Reserved | 


TX_DOUT_LOW [15] Force the Tx data to low i a 
level. 
Enable the auto start of 
AUTO ACT DEACT | [14] R/W Tho active/deactive when card_in 
or card_out happen 
ACT_DEACT_EN [13] Enable the active/deactive 
procedure 


—— i N o 


This bit will be 1 if card_out 
CARD_OUT_LATCH happened (not support in 

SC6820) 

Enable the Power supply to 


SIM RST s [m 1m — Reset the sim card module 


0: Even Parity 

ODD_PRT 2 

LOGIC LEVEL T 0: p loge level represent 7 
1: high logic level represent “1 
Bit convention: 

BIT_COVT 
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6.12.5.2.8 SIM CTL1 Registers 
Description: SIM card control registers 1 


0x001C SIM Card Control Register 1 (Reset 0x0000) SIM CTL1 


Reserved 


EN CLK MODE TX INT. MARK RX INT. MARK 


Control the speed of the 
AD_SPEED_CTL | [15:13] active/deactive sequence. 

0: slowest, 7: fastest. 

Set the polarity of the sim_clk 
CLK_POL [12] R/W 1'h0 signal 

When the sim clk is stopped 


CLK EN [11] Enable for the sim clk output 


Select the sim clk speed. The 
sim CLK is divided 


From the ARM bus clock: 
0: ARM CLK/2 
1: ARM CLK/4 
2: ARM CLK/8 
3: ARM CLK/16 
4: ARM CLK/32 
5 
6 
7 


CLK MODE [10:8] 


: ARM CLK/64 
: ARM CLK/128 
: ARM CLK/256 


Tranmit Int WaterMark 
Receive Int WaterMark 


6.12.5.2.9 SIM RX CK DVD Registers 
Description: SIM card RX clock divider control 
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ICHERCIEREJEZESEREREIEJEREREE REGE 
[hone [Re 


Reserved 


SIM_RX_CLK_DIV 


OE E = Ch 
pee NENEL E a 


[31:16] 16'h0 Reserved 
SIM RX CK DIV | [15:0] 16'h5952 Clock divider bit O to 15 for 
receiving data 


6.12.5.2.10 SIM SEH Registers 
Description: SIM card retransmit control 


[moa — —  [smcsimersemkcomsWse] — | — — Smsen| 
Lm [s Tw] o [5 «|| zT | 5 [9 [v [ s] 


Reserved 
Type 
Reset 


DMA | DMA 
m TX ETU SEL oi ae XB TX RETRX LMT RX RETRX LMT 
Type R/W R/W | R/W | R/W RW R/W 
Reset | 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


Select the Tx etu divider: 

0x111: the Tx etu is decided by 

sim tx clock divider at 
Bg-F'U SEL — [1:19] address 0x0034 

Others: the Tx etu is the same 

as Rx etu. 


[jm m m [ww — — ——] 


In TX mode, once TX FIFO 
TX DMA SEL [11] R/W T'hO empty, whether DMA request 
keep its value until DMA 
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acknowledge is arrived or not 
0: keep 
1: not keep 


In RX mode, once RX FIFO full, 

whether DMA request keep its 

value until DMA acknowledge is 
RX DMA SEL [1 0] R/W Tho arrived or not 

0: keep 

1: not keep 


CE [70___[ Rou mode sane 7 | 
Ew mk [m [Aw — me | PXOWAmode ened _| 


6.12.5.2.11 SIM_TGC Registers 
Description: SIM card turnaround guard control 


0x0028 SIM Card Turnaround Guard Control (Reset 0x3030) SIM_TGC 


Say Eee eee 2) ee ee 


Reserved 


Times in bit unit between the 

Times in bit unit between the 
GUARD_TIME [7:0] R/W 8'h30 consecutive byte during data 

transmission to the SIM card. 


6.12.5.2.12 SIM WDT Registers 
Description: SIM card watchdog control 
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0x002C SIM Card Watchdog Control (Reset 0x0802) SIM WDT 


Rats] CANTON LESSE ES Ee ESO ER ES IO ER D ER 


Reserved 


WDOG CNT LMT 


me S 


Watch dog timer limit for Rx 
WDOG ONT LMT [15:2] EE 14'h200 retransmit watch dog 


Enable the Rx retransmit watch 
dog timer. This timer watches 
when Rx re-transition is 

WDOG RTX TOUT EN | [1] happening and it will flag the 
unresponsive card int when the 
data from the sim card is time 
out (no data comes back) 


6.12.5.2.13 SIM iNT M Registers 
Description: SIM card interrupt mask 
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0x0030 SIM Card Interrupt Mask (Reset 0x0000) SIM INT M 


Rats] SS ee Eee EEG EE ES IO EE TR MER 


Reserved 


E p 2 


Tye | m O 


[31:10] e pe 22 EM | Reserved |. ^ ^ —— 
— Int status bit to show 
[ACT DONE MSK | DONE MSK s e s Masked int bit for active done 


EATR MSK Masked int bit for early answer 
to reset 


CARD OUT MSK i t'ho Masked int bit for card. out 
CARD IN MSK Masked int bit for card in 
URSP CARD MSK TT Masked int bit for unresp card 


TX PRT ERR MSK : Masked int 
Tx parity error 
RX PRT ERR MSK , Masked int 
Rx parity error 


TX EMP MSK Masked int bit for Tx empty int 
RX FULL MSK Masked int bit for Rx full int 


6.12.5.2.14 SIM TX CK DVD Registers 
Description: | SIM card TX clock divider control 
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KNEREIEREREREREJEJEJEJEREIETE REZK 
me T Rem 


Reserved 


SIM TX CLK DIV 


OE E ë Do O O OD Ch 
oe E a e o A S 


[31:16] 16'h0 Reserved 
SIM TX CK DIV [15:0] 16'h5952 CIA divider bit O to 15 for Tx 


6.12.5.2.15 SIM_WDT1 Registers 
Description: SIM card watchdog control 1 


Pee [a [oles 7[s[s] 4] 8] 2] 4) »| [vw] 7] | 


Reserved 


L1 —— EER REE 


[C o [mes [mo e 


SIM. WDT1 [13:0] 14'h200 Watch dog count limit for Rx 
time out. 


6.12.6 Application Notes 


1. SC6820 have 2 hardware sim controllers, and it can be act as 4 software controllers. 
2. Hardware SIMO act as software sim0 & sim2; Hardware SIM1 act as software sim1 & 
sim3 

3. To reset simcard, software should write 32'hBBOO 004C bit 5 for SIMO, bit 6 for SIM1 


4. To enable SIMO/SIM1 interrupt, software should write 32'h20A0 0010 bit 12 for SIMO 
and SIM1 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 575 of 1011 


This document contains information on a product under development. 


Cebu iA remind A vinkt ta ahanna ar dianantiniia thin neradiint iki db antian 


EA SPREADTRUM SC8810 Design Specification 


5. To configure the clock plority when sim clock is stop, software should write 
32'h8COO 0000 bit[19] for simO, 


bit[20] for sim1, bit[30] for sim2, bit[31] for sim3 


6. To enable simcard, software should write 32'hBBOO 0008 bit[3] for SIMO, bit[16] for 
SIM1. 


7. To switch the sim0/sim2 of SIMO, or sim1/sim3 of SIM1, software should first open the 
pin reg write property by 
wirte 32'h8BOO 00068 bit[13], then write bit[4] O for SIMO's simO, 1 for SIMO's sim2; 
write bit[5] 0 for SIM1's sim1, 1 for SIM1's sim3. 


8. after all of this register are configured, the software can configure the sim internal 
registers. 


6.13 SDIO Host Controller 


6.13.1O0verview 


The SD/SDIO Host Controller is a Host Controller with an ARM processor interface. The 
SDIO Host Controller handles SD/SDIO Protocol at transmission level, packing data, 
adding cyclic redundancy check (CRC), start/end bit, and checking for transaction format 
correctness. 


6.13.2Features 


Meets SD Host Controller Standard Specification Draft Version 1.0 
Meets SDIO card specification version 1.0. 

Meets SD Memory Card Security Specification version 1.01. 
Supports both DMA and Non-DMA mode of operation 

Host clock rate variable between 0 and 48 MHz 

Supports 1 bit, 4 bit SD modes. 

Allows card to interrupt host in 1bit, 4 bit SD modes. 


Upto 10Mbytes per second read and write rates using 4 parallel data lines (sd4 bit 
mode) 


| Cyclic Redundancy Check CRC7 for command and CRC16 for data integrity 
| Designed to work with I/O cards, Read-only cards and Read/Write cards. 

| Supports Read wait Control, Suspend/Resume operation. 

| Supports FIFO Overrun and Underrun condition by stopping SD clock 

| Conforms to AMBA specification AHB (2.0) 


6.13.3Signal Description 
The connection of SDIO host PADs is shown in the following figure. 
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SD D[3:0] SD0 


SDIO Host 


Figure 6-56 SDIO Host connection 


6.13.4Function Description 


AHB SD / SDIO Host 
Target Controller 


AHB 
Master 
- Command 


Control 
Logic 


Figure 6-57 Function Block Diagram 


6.13.4.1 AHB Master 


The AHB master initiates a read or write transaction with the memory if the Data 
transaction is done using DMA data transfer method. 


6.13.4.2 AHB Target 


The AHB target is having the SD/SDIO control registers and these registers are 
programmed by the ARM processor through the AHB target interface. The data 


transaction is performed through the AHB target interface in case of Programmed IO 
method of data transfer. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 577 of 1011 


This document contains information on a product under development. 


Onrandinim rannanian tha rinbht —— thin neadiint udthard natinn 


EAR SPREADTRUM SC8810 Design Specification 


6.13.4.3 


SD/SDIO Host Controller 


The SD/SDIO Host Controller comprises of Host. AHB interface, SD/SDIO controller 
registers, Bus monitor, ClIk gen, CRC generator and checker (CRC7 and CRC16),. The 
Host AHB interface acts as the bridge between the ARM processor and Host Controller. 
The SD/SDIO controller registers are programmed by the ARM processor through AHB 
target interface. Interrupts are generated to the ARM processor based on the values set in 
the Interrupt status register and Interrupt enable registers. Bus monitor will check for any 
violations occurring in the SD bus and time-out conditions. 


The Clock generation block will generate the SD clock depending on the value 
programmed by the ARM processor in the Clock Control Register. The CRC7 and CRC16 
generator calculate the CRC for command and Data respectively to send the CRC to the 
SD/SDIO card. The CRC7 and CRC16 checker checks for any CRC error in the Response 
and Data send by the SD/SDIO card. 


6.13.5Control Registers 


6.13.5.1 


V.0.1 


Memory map 


ARM base address: 0x2090 0000 


0x0000 SYS ADDR |Systemaddess — | |Systemaddess — | 
[Ox0004 | BLK SIZE Block size and count 


LM Argument 
0x000C TR MODE "OC E M NN mode and command 


0x002C SD CTRL2 SD Control Register2 


0x0048 MAX CUR CAP1 Maximum current capabilities 1 
0x004C MAX CUR CAP2 Maximum current capabilities 2 (reserved) 
0x002C SLT INT ST Slot interrupt status and version number 
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Note: 


The SD host controller registers given above are for Slot 1. The same set of registers 
is used for Slot 2. 


Address range for Slot 1: 0x0000 ~ OxOOFF 
Address range for Slot 2: 0x0100 ~ 0x01FF 


6.13.5.2 Register Descriptions 


6.13.5.2.1 SYS ADDR 
Description: DMA system address 


KCNEREIEREREAERIEREREREREREIETESEAE 
Dae| SSCS 


DMA SYS ADDR 


DMA SYS ADDR 


Type | Reset | Description 
Value 


DMA: = 0 _ADDR | [31:0] R/W |32hO0 | This register contains the system memory address 
for a DMA transfer. When the Host Controller (HC) 
stops a DMA transfer, this register shall point to the 
system address of the next contiguous data position. 
It can be accessed only if no transaction is executing 
(i.e., after a transaction has stopped). Read 
operations during a transfer return an invalid value. 
The Host Driver (HD) shall initialize this register 
before starting a DMA transaction. After DMA has 
stopped, the next system address of the next 
contiguous data position can be read from this 
register. The DMA transfer waits at every boundary 
specified by the Host DMA Buffer Size in the Block 
Size register. The Host Controller generates DMA 
Interrupt to request to update this register. The HD 
set the next system address of the next data position 
to this register. When most upper byte of this 
register (0x0003) is written, the HC restarts the DMA 
transfer. When restarting DMA by the resume 
command or by setting Continue Request in the 
Block Gap Control register, the HC shall start at the 
next contiguous address stored here in the System 
Address register 


6.13.5.2.2 BLK_SIZE 
Description: Block Size and Count 
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0x0004 Block Size and Count (reset 0x0000 0000) BLK SIZE 


ERE UN RSEN ERES EE ee EUN NR E I IRR 
|Nme| E O | 


BLK CNT 


TR BLK SIZE 


L-JERERENERERKRENERERKRERERENESEZEN 


Type | Reset | Description 
Value 


liinc _CNT [31:16] | RAW | 16’hO | Block count. This register is enabled when Block 
Count Enable in the Transfer Mode register is 
set to 1 and is valid only for multiple block 
transfers. The HC decrements the block count 
after each block transfer and stops when the 
count reaches zero. 
It can be accessed only if no transaction is 
executing (i.e., after a transaction has stopped). 
Read operations during transfer return an invalid 
value and write operations shall be ignored. 
When saving transfer context as a result of 
Suspend command, the number of blocks yet to 
be transferred can be determined by reading this 
register. When restoring transfer context prior to 
issuing a Resume command, the HD shall 
restore the previously saved block count.0x0000: 
stop count0x0001: 1 block0x0002: 2 
blocks...0xFFFF: 65535 blocks 


TR_BLK_SIZE [15] R/W | t'hO Transfer block size bit [12]. This bit is added to 
support 4 kb data block transfer. 


HST DMA BUF SIZE | [14:12] | R/W | 3'hO Host DMA buffer size. To perform long DMA 
transfer, System Address register shall be 
updated at every system boundary during DMA 
transfer. These bits specify the size of 
contiguous buffer in the system memory. The 
DMA transfer shall wait at every boundary 
specified by these fields and the HC generates 
the DMA Interrupt to request the HD to update 
the System Address register. 

These bits shall be used when the DMA Support 
in the Capabilities register is set to 1 and this 
function is active when the DMA Enable in the 
Transfer Mode register is set to 1. 

000: 4 KB (detect A11 carry out) 

001: 8 KB (detect A11 carry out) 

010: 16 KB (detect A11 carry out) 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 580 of 1011 


This document contains information on a product under development. 


Cen iA remind A vinkt ta ahanna ar dianantiniia thin memi iii db antian 


EA SPREADTRUM Wy amet eee 508810 Design Specification. 


011: 32 KB (detect A11 carry out) 

100: 64 KB (detect A11 carry out) 

101: 128 KB (detect A11 carry out) 

110: 256 KB (detect A11 carry out) 

111: no limit, HC will not generate the DMA 
interrupt 


TR BLK SIZE [11:0] R/W |12'hO | Transfer block size. This register specifies the 
block size for block data transfers for CMD17, 
CMD18, CMD24, CMD25, and CMD53. It can be 
accessed only if no transaction is executing (i.e., 
after a transaction has stopped). Read 
operations during transfer return an invalid value 
and write operations shall be ignored. 
0x0000: no data transfer 
0x0001: 1 byte 
0x0002: 2 bytes 
0x0200: 512 bytes 


6.13.5.2.3 TR MODE 
Description: Transfer mode and command 


Transfer mode and command (reset 0x0000 0000) 
ICHEJEIEIEIJEAEIER: YE) ZIEREREIEIEAEI 


Name | Reserved CMD INDEX CMD. TYPE D C ipic 
i = 
Type 


G ë EpOGADODOGOOON 
CEKJA V AA 


Name Reserved 
Type 


d-Na Type | Reset | Description 
Value 


RN (o [Ro [zno | Reserved —— | 


CMD INDEX [29:24] | R/W | 6’hO Command index, set to the command number 
(CMD0-63, ACMDO-63) 


CMD TYPE [23:22] | R/W | 2'h0 Commend type. There are three types of special 
commands, Suspend, Resume and Abort. These 
bits shall bet set to 00b for all other commands. 
00: Normal 
01: Suspend 
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10: Resume 
11: Abort 


DATA PRE SEL [21] R/W | 1'hO Data present select 
0: no data present 
1: data present 
This bit is set to 1 to indicate that data is present 
and shall be transferred using the DAT line. It is 
set to 0 for the following: 

1. Commands using only CMD line (e.g., 

CMD52) 

2. Commands with no data transfer but using 
busy signal on DAT[O] line (R1b or R5b, e.g., 
CMD38) 

3. Resume Command 


CMD IND CHK EN | [20] R/W | 1'hO Command index check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the index 
field in the Response to see if it has the same 
value as the command index. If it is not, it is 
reported as a Command Index Error. If this bit is 
set to 0, the Index field is not checked. 


CMD CRC CHK EN | [19] R/W | 1'hO Command CRC check enable 
0: disable 
1: enable 
If this bit is set to 1, the HC shall check the CRC 
field in the Response. If an error is detected, it is 
reported as a Command CRC Error. If this bit is 
set to 0, the CRC field is not checked. 


[— m mwm mew 


RESP TYPE SEL [17:16] | R/W | 2’hO Response type select 
00: no response 
01: response length 136 
10: response length 48 
11: response length 48, check Busy after 
response 


— fA "UU: 
CMD COMP ATA R/W | 1'hO Command completion signal enable for CE-ATA 
device 
0: device will not send command completion 
signal 
1: device will send command completion signal 
MULT BLK SEL [5] R/W | 1'hO Multiple/single block select 
0: single block 
1: multiple blocks 
DATA DIR SEL [4] R/W | 1'hO Data transfer direction select 
0: write (Host to Card) 
1: read (Card to Host) 
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AUTO CMD12 EN [2] R/W |t'hO | Auto CMD12 enable 
0: disable 
1: enable 
Multiple block transfers for memory require 
CMD12 to stop the transaction. When this bit is 
set to 1, the HC shall issue CMD12 automatically 
when last block transfer is completed. The HD 
shall not set this bit to issue commands that do 
not require CMD12 to stop data transfer. 


BLK CNT EN [1] R/W | 1'hO Block count enable 
0: disable 
1: enable 
This bit is used to enable the Block count 
register, which is only relevant for multiple block 
transfers. When this bit is 0, the Block Count 
register is disabled, which is useful in executing 
an infinite transfer. 


DMA enable 

0: disable 

1: enable 

DMA can be enabled only if DMA Support bit in 
the Capabilities register is set. If this bit is set to 
1, a DMA operation shall begin when the HD 


writes to the upper byte of Command register 
(0x000F). 


6.13.5.2.4 RESPONSE 
Description: Response 0, 1, 2, 3, 4, 5, 6, and 7 


KNEREIESERE2EREIREIERESERERE IEEE 
Dane] 5 RERMERRE 


RESPONSE [31:16] 
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KNEREIEREREREREJEIEJETEREIEE REA 


RESPONSE [63:48] 


RESPONSE [47:32] 


KHEREIEIEIESEIEIJEIEJEJEREIEIE SERES 
Pme cag 


RESPONSE [95:80] 


KNEREIERERESEIEJEIEJEIEREIERE EAE 
Pume| STIG 


RESPONSE [127:112] 


Type | Reset | Description 
Value 


ee [127:0] 128'h0 | The following table describes the mapping of 
command responses from the SD Bus to this 
register for each response type. In the table, R[] 
refers to a bit range within the response data as 
transmitted on the SD Bus, and REP[ ] refers to a 
bit range within the Response register. 


6.13.5.2.5 BUF PRT 
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Description: Buffer Data Port 


C ed ed IEEE 
Dane] MER 


BUF DATA 


BUF DATA 


Type 


d-Na Type | Reset | Description 
Value 
BUF DATA [31:0] R/W |32'h0 | The Host Controller Buffer can be accessed 
through this 32-bit Data Port Register. 


6.13.5.2.6 PRES STATE 
Description: Present State 


KHEREIEIEIESEIEIJEIEJETEREIEIE SERES 


Reserved SL DAT3 0 SIG LVL Reserved 


Type 


— — Dn ny 
L1 — — 9— $1 | |: | | | O Z ç 
| Bit | 5 | iele npe eteted sisia e 


Bue REA | wai 
Resan : e AGT 
IVE 


| Type | 


td-Na Type | Reset | Description 
Value 


Tiers [Ro [rho [Reserves 

CMD_SIG_LVL [24] Tho CMD line signal level. This status is used to 
check CMD line level to recover from errors, and 
for debugging. 

DAT3_0_SIG_LVL [23:20] 4'hO DAT [3:0] line signal level. This status is used to 
check DAT line level to recover from errors, and 
for debugging. This is especially useful in 
detecting the busy signal level from DAT [0]. 
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[23]: for DAT[3] 
[22]: for DAT[2] 
[21]: for DAT[1] 
[20]: for DAT[0] 


| tatty |RO feno | Reseved S 


BUF_READ_EN [11] T'ho Buffer read enable. This status is used for 
non-DMA read transfers. This read only flag 
indicates that valid data exists in the Host side 
buffer. If this bit is 1, readable data exists in the 
buffer. A change of this bit from 1 to 0 occurs 
when all the block data is read from the buffer. A 
change of this bit from 0 to 1 occurs when all the 
block data is ready in the buffer and the Buffer 
Read Ready Interrupt is generated. 

0: read disable 
1: read enable 

BUF WR EN [10] T'ho Buffer write enable. This status is used for 
non-DMA write transfers. This write only flag 
indicates if space is available for write data. If this 
bit is 1, data can be written to the buffer. A 
change of this bit from 1 to 0 occurs when all the 
block data is written to the buffer. A change of this 
bitfrom 0 to 1 occurs when top of block data can 
be written to the buffer and the Buffer Write 
Ready Interrupt is generated. 

0: write disable 
1: write enable 


READ_ACTIVE [9] 1'hO Read transfer active. This status is used for 
detecting completion of a read transfer. This bit is 
Set to 1 for either of the following conditions: 

1. Afterthe end bit of the read command 

2. When writing a 1 to continue Request in the 
Block Gap Control register to restart a read 
transfer 

This bit is cleared to O for either of the following 
conditions: 

1. When the last data block as specified by 
block length is transferred to the system. 

2. When all valid data blocks have been 
transferred to the system and no current 
block transfers are being sent as a result of 
the Stop at Block Gap Request set to 1. A 
transfer complete interrupt is generated 
when this bit changes to 0. 

0: no valid data 
1: transferring data 

WRITE ACITVE [8] T'ho Write transfer active. This status indicates a write 
transfer is active. If this bit is 0, it means no valid 
write data exists in the HC. This bit is set in either 
of the following cases: 

1. After the end bit of the write com mand 

2. When writing a 1 to Continue Request in the 

Block Gap Control register to restart a write 
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transfer 
This bit is cleared in either of the following cases: 
1. After getting the CRC status of the last data 
block as specified by the t ransfer count 
(Single or Multiple) 

. After getting a CRC status of any block 
where data transmission is about to be 
stopped by a Stop at Block Gap Request. 

During a write transaction, a Block Gap Event 
interrupt is generated when this bit is changed to 0, 
as a result of the Stop at Block Gap Request being 
set. This status is useful for the HD in determining 
when to issue commands during write busy. 

0: no valid data 

1: transferring data 


[— ws [sv [sw [reserves — o 


DAT LINE ACTIVE | [2] 1'hO DAT line active. This bit indicates whether one of 
the DAT line on SD bus is in use. 
0: DAT line inactive 
1: DAT line active 


CMD INH DAT [1] 1'h0 Command inhibit (DAT) 
This status bit is generated if either the DAT Line 
Active or the Read Transfer Active is 1. If this bit 
is 0, it indicates the HC can issue the next SD 
command. Commands with busy signal belong to 
Command Inhibit (DAT) (e.g., R1b, R5b type). 
Changing from 1 to 0 generates a Transfer 
Complete interrupt in the Normal Interrupt status 
register.Note: The SD Host Driver can save 
registers in the range of 0x0000 ~ 0x000D for a 
suspend transaction after this bit has changed from 
1 to 0. 
0: can issue command that uses the DAT line 
1: cannot issue command that uses the DAT line 

CMD INH CMD [0] 1'h0 Command inhibit (CMD) 
If this bit is O, it indicates the CMD line is not in use 
and the HC can issue a SD command using the 
CMD line. This bit is set immediately after the 
Command register (0x000F) is written. This bit is 
cleared when the command response is received. 
Even if the Command Inhibit (DAT) is set to 1, 
Commands using only the CMD line can be issued 
if this bit is 0. Changing from 1 to 0 generates a 
Command complete interrupt in the Normal 
Interrupt Status register. If the HC cannot issue the 
command because of a command conflict error or 
because of Command Not Issued By Auto CMD12 
Error, this bit shall remain 1 and the Command 
Complete is not set. Status issuing Auto CMD12 is 
not read from this bit. 


6.13.5.2.7 SD CTRL1 
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Description: SD Control Register 


ICEEXEIEIEIJEZEIEIEIEREJEREIEREIERES 


I p 
Reserved Eus Reserved BLK 
M E 
Name Reserved Reserved 
Type 


Type | Reset | Description 
E —— —— 


—— EN CRD REM [26] R/W | 1'hO Wakeup event pos dB MENNNENM on SD card removal. 
This bit enables wakeup event via Card 
Removal assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 


WK EN CRD INS [25] R/W Wakeup event enable on SD card insertion. 
This bit enables wakeup event via Card 
Insertion assertion in the Normal Interrupt 
Status register. FN WUS (Wakeup Support) 
in CIS does not affect this bit. 
0: disable 
1: enable 

WK EN CHRD INT [24] R/W | 1'hO Wakeup event enable on SD card interrupt. 
This bit enables wakeup event via Card 
Interrupt assertion in the Normal Interrupt 
Status register. This bit can be set to 1 if 
FN WUS (Wakeup Support) in CIS is set to 
1. 
0: disable 
1: enable 

Lo |B20]]RO feno |Reseved — | 


INT AT BLK GAP [19] R/W | 1'hO Interrupt at block gap. This bit is valid only in 
4-bit mode of the SDIO card and selects a 
sample point in the interrupt cycle. Setting to 
1 enables interrupt detection at the block gap 
for a multiple block transfer. If the SD card 
cannot signal an interrupt during a multiple 
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block transfer, this bit should be set to 0. 
When the HD detects an SD card insertion, it 
shall set this bit according to the CCCR of 
the SDIO card. 


Read wait control. The read wait function is 
optional for SDIO cards. If the card supports 
read wait, set this bit to enable use of the 
read wait protocol to stop read data using 
DAT[2] line. Otherwise, the HC has to stop 
the SD clock to hold read data, which 
restricts commands generation. When the 
HD detects an SD card insertion, it shall set 
this bit according to the CCCR of the SDIO 
card. If the card does not support read wait, 
this bit shall never be set to 1 or DAT line 
conflict may occur. If this bit is set to 0, 
Suspend/Resume cannot be supported. 


0: disable read wait control 
1: enable read wait control 


Continue request. This bit is used to restart a 
transaction that was stopped using the Stop 
at Block Gap Request. To cancel stop at the 
block gap, set Stop at Block Gap Request to 
0 and set this bit to restart the transfer. 
The HC automatically clears this bit in either 
of the following cases: 
1. In the case of a read transaction, the 
DAT Line Active changes from 0 to 1 as 
a read transaction restarts 
. Inthe case of a write transaction, the 


RD WAIT CTRL [18] R/W 


CONT_REQUEST [17] 
STP AT BLK GAP REQ | [16] 
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Write transfer active changes from O to 1 
as the write transaction restarts 


Therefore it is not necessary for Host driver 
to set this bit to 0. If Stop at Block Gap 
Request is set to 1, any write to this bit is 
ignored. 


0: ignored 
1: restart 


Stop at block gap request. This bit is used to 
stop executing a transaction at the next block 
gap for both DMA and non-DMA transfers. 
Until the transfer complete is set to 1, 
indicating a transfer completion, the HD shall 
leave this bit set to 1. Clearing both the Stop 
at Block Gap Request and Continue Request 
shall not cause the transaction to restart. 
Read Wait is used to stop the read 
transaction at the block gap. The HC shall 
honor Stop at Block Gap Request for write 
transfers, but for read transfers it requires 
that the SD card support Read Wait. 
Therefore the HD shall not set this bit during 
read transfers unless the SD card supports 
Read Wait and has set Read Wait Control to 
1. In case of write transfers in which the HD 
writes data to the Buffer Data Port register, 
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the HD shall set this bit after all block data is 

written. If this bit is set to 1, the HD shall not 

write data to Buffer data port register. This bit 
affects Read Transfer Active, Write Transfer 

Active, DAT line active and Command Inhibit 
(DAT) in the Present State register. 


0: transfer 


[mss ms [wee — — — — —— 


SD BUS PWR R/W | 1'hO SD bus power. Before setting this bit, the SD 
host driver shall set SD Bus Voltage Select. If 
the HC detects the No Card State, this bit 
shall be cleared. 

0: power off 
1: power on 


| [E9 [RO Hs Reeve aw P É— 


HI SPD EN [2] R/W | 1'hO High speed enable. This bit is optional. 
Before setting this bit, the HD shall check the 
High Speed Support in the Capabilities 
register. If this bit is set to O (default), the HC 
outputs CMD line and DAT line at the falling 
edge of the SD clock (up to 25 MHz). If this 
bit is set to 1, the HC outputs CMD line and 
DAT line at the rising edge of the SD clock 
(up to 50 MHz). 

0: normal speed mode 
1: high speed mode 


SD4B MODE [1] R/W | thO Data transfer width, SD1 or SD4. This bit 
selects the data width of the HC. The HD 
shall select it to match the data width of the 
SD card. 

0: 1-bit mode 
1: 4-bit mode 


[c qm mo we e — — — — 


6.13.5.2.8 SD CTRL2 
Description: SD Control Register2 
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0x002C SD Control Register2 (reset 0x0000_0000) SD_CTRL2 


Eo Ee eee 


SW. 
Name Reserved Reserved DATA TIMEOUT CNT 
Type R/W 


SDCLK FRQ SEL Reserved 


Type | Reset | Description 
Value 


[31:27] | RO. | 5’hO [Reserved sd 


n—— RST DAT [26] R/W | 1'hO Software reset for DAT line. I NNNM part of data 
circuit is reset. DMA circuit is also reset. The 
following registers and bits are cleared by this 
bit: 

e Buffer Data Port Register: 
° Buffer is cleared and initialized. 
Present State register: 
Buffer Read Enable 
Buffer Write Enable 
Read Transfer Active 
Write Transfer Active 
DAT Line Active 
Command Inhibit (DAT) 
Block Gap Control register: 
° Continue Request 
° Stop At Block Gap Request 
Normal Interrupt Status register 
° Buffer Read Ready 
° Buffer Write Ready 
° Block Gap Event Transfer Complete 
0: work 
1: reset 


SW RST CMD [25] R/W Software reset for CMD line. Only part of 
command circuit is reset. The following 
registers and bits are cleared by this bit: 
e Present State register 

° Command Inhibit (CMD) 
e Normal Interrupt Status register 
° Command Complete 
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0: work 
1: reset 

SW RST ALL ui = Software reset for all. This reset affects the 
entire HC except for the card detection 
circuit. Register bits of type ROC, RW, 
RW1C, RWAC are cleared to 0. During its 
initialization, the HD shall set this bit to 1 to 
reset the HC. The HC shall reset this bit to 0 
when Capabilities registers are valid and the 
HD can read them. Additional use of 
Software Reset for All may not affect the 
value of the Capabilities registers. If this bit is 
set to 1, the SD card shall reset itself and 
must be reinitialized by the HD. 


0: work 
1: reset 


Fars a 


DATA_TIMEOUT_CNT [19:16] | RAW | 4'hO Data timeout counter value. This value 
determines the interval by which DAT line 
timeouts are detected. Refer to the Data 
Timeout Error in the Error Interrupt Status 
register for information on factors that dictate 
timeout generation. Timeout clock frequency 
will be generated by dividing the base clock 
TMCLK by this value. When setting this 
register, prevent inadvertent timeout events 
by clearing the Data Timeout Error Status 
Enable (in the Error Interrupt Status Enable 
register). 


0000: TMCLK * 2^(13) 
0001: TMCLK * 2^(14) 


1110: TMCLK * 2^(27) 
1111: reserved 


SDCLK FRQ SEL [15:8] | R/W SD clock frequency select. This register is 
used to select the frequency of the SDCLK 
pin. The frequency is not programmed 
directly; rather this register holds the divisor 
of the Base Clock Frequency for SD clock 
in the Capabilities register. Only the following 
settings are allowed. 
0x00: base clock (10-63 MHz) 
0x01: base clock divided by 2 
0x02: base clock divided by 4 
0x04: base clock divided by 8 
0x08: base clock divided by 16 
0x10: base clock divided by 32 
0x20: base clock divided by 64 
0x40: base clock divided by 128 
0x80: base clock divided by 256 
Setting 0x00 specifies the highest frequency 
of the SD Clock. When setting multiple bits, 
the most significant bit is used as the divisor, 
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but multiple bits should not be set. The two 
default divider values can be calculated by 
the frequency that is defined by the Base 
Clock Frequency for SD Clock in the 
Capabilities register. 

1. 25 MHz divider value 

2. 400 kHz divider value 

The frequency of the SDCLK is set by the 
following formula: 

Clock Frequency - (Base clock) / divisor 
Thus choose the smallest possible divisor 
which results in a clock frequency that is less 
than or equal to the target frequency. 


[— es pe [m www ——— 


SDCLK EN [2] R/W | 1'hO SD clock enable. The HC shall stop SDCLK 
when writing this bit to 0. SDCLK Frequency 
Select can be changed when this bit is 0. 
Then, the HC shall maintain the same clock 
frequency until SDCLK is stopped (stop at 
SDCLK - 0). If the HC detects the No Card 
state, this bit shall be cleared. 
0: disable 
1: enable 


INT CLK STABLE [1] T'ho Internal clock stable. This bit is set to 1 when 
SD clock is stable after writing to Internal 
Clock Enable in this register to 1. The SD 
Host Driver shall wait to set SD Clock 
Enable until this bit is 1.Note: This is useful 
when using PLL for a clock oscillator that 
requires setup time. 
0: not ready 
1: ready 

INT_CLK_EN [0] R/W | 1'hO Internal clock enable. This bit is set to 0 when 
the HD is not using the HC or the HC awaits a 
wakeup event. The HC should stop its internal 
clock to go to the very low power state. Still, 
registers shall be able to be read and written. 
Clock starts to oscillate when this bit is set to 1. 
When clock oscillation is stable, the HC shall 
set Internal Clock Stable in this register to 1. 
This bit shall not affect card detection. 
0: stop 
1: oscillate 


6.13.5.2.9 INT ST 
Description: Normal and error interrupt status 
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0x0030 Normal and error interrupt status (reset 0x0000 0000) 


Reserved 


Read-only status, write 1 to clear status: register bits indicate status when read, a set 
bit indicating a event may be cleared by writing 1, Writing 0 has no effect 


Type | Reset | Description 
Value 
acia ERR ST [31:29] | R/W | 3'hO | Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


TRGT RESP ERR [28] R/W Target response error status. This occurs 
when detecting error in m_hresp. 
0: no error 
1: error 


EE DINENL NNI 


AUTO CMD12 ERR [24] R/W | 1'hO Auto CMD12 error. This occurs when detecting 
that one of the bits in Auto CMD12 Error 
Status register has changed from 0 to 1. This 
bit is set to 1 also when Auto CMD12 is not 
executed due to the previous command error. 
0: no error 
1: error 


CUR LMT ERR [23] R/W | 1'hO Current limit error. By setting the SD Bus 
Power bit in the Power Control Register, the 
HC is requested to supply power for the SD 
Bus. If the HC supports the Current Limit 
Function, it can be protected from an illegal 
card by stopping power supply to the card in 
which case this bit indicates a failure status. 
Reading 1 means the HC is not supplying 
power to SD card due to some failure. Reading 
0 means that the HC is supplying power and 
no error has occurred. This bit shall always set 
to be 0, if the HC does not support this 
function. 
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0: no error 
1: power failure 


DATA END BIT ERR [22] R/W | 1'hO Data end bit error. This occurs when detecting 
0 at the end bit position of read data which 
uses the DAT line or the end bit position of the 
CRC status. 

0: no error 
1: error 

DATA CRC ERR [21] R/W | 1'hO Data CRC error. This occurs when detecting 
CRC error when transferring read data which 
uses the DAT line or when detecting the Write 
CRC Status having a value of other than “010”. 
0: no error 
1: error 


DATA TIMEOUT ERR RAW | 1'hO Data timeout error. This occurs when detecting 
one of the following timeout conditions. 
1. Busy Timeout for R1b, R5b type 
2. Busy Timeout after Write CRC status 
3. Write CRC status Timeout 
4. Read Data Timeout 
0: no error 
1: timeout 


CMD IND ERR R/W | 1'hO Command index error. This occurs if a 
Command Index error occurs in the Command 
Response. 
0: no error 
1: error 


CMD END BIT ERR [18] R/W | 1'hO Command end bit error. This occurs when 
detecting that the end bit of a command 
response is 0. 
0: no error 
1: end bit error generated 


CMD_CRC_ERROR [17] R/W | 1'hO Command CRC error. Command CRC Error is 
generated in two cases. 

1. If aresponse is returned and the 
Command Timeout Error is set to 0, this 
bit is set to 1 when detecting a CRC 
error in the command response 

. The HC detects a CMD line conflict by 
monitoring the CMD line when a 
command is issued. If the HC drives the 
CMD line to 1 level, but detects 0 level 
on the CMD line at the next SDCLK 
edge, then the HC shall abort the 
command (stop driving CMD line) and 
set this bit to 1. The Command Timeout 
Error shall also be set to 1 to distinguish 
CMD line conflict. 

0: no error 
1: CRC error generated 


CMD_TIMEOUT_ERR [16] Command timeout error. This occurs only if the 
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no response is returned within 64 SDCLK 
cycles from the end bit of the command. If the 
HC detects a CMD line conflict, in which case 
Command CRC Error shall also be set. This 
bit shall be set without waiting for 64 SDCLK 
cycles because the command will be aborted 
by the HC. 

0: no error 

1: timeout 


ERR INT [15] Vender specified error status. Additional status 
bits can be defined in this register by the 
vendor. 


[ques wo [se [Rem — — — — 


CARD INT R/W | t'hO Card interrupt. Writing this bit to 1 does not 
clear this bit. It is cleared by resetting the SD 
card interrupt factor. In 1-bit mode, the HC 
shall detect the Card Interrupt without SD 
Clock to support wakeup. In 4-bit mode, the 
card interrupt signal is sampled during the 
interrupt cycle, so there are some sample 
delays between the interrupt signal from the 
card and the interrupt to the Host system. 
When this status has been set and the HD 
needs to start this interrupt service, Card 
Interrupt Status Enable in the Normal Interrupt 
Status register shall be set to 0 in order to 
clear the card interrupt statuses latched in the 
HC and stop driving the Host System. After 
completion of the card interrupt service (the 
reset factor in the SD card and the interrupt 
signal may not be asserted), set Card Interrupt 
Status Enable to 1 and start sampling the 
interrupt signal again. 

0: no card interrupt 
1: card interrupt generated 


os [e [me mem 000 — 


BUF READ RDY [5] T'ho Buffer read ready. This status is set if the 
Buffer Read Enable changes from 0 to 1. 
0: not ready to read buffer 
1: ready to read buffer 


BUF_WRITE_RDY Buffer write ready. This status is set if the 
Buffer Write Enable changes from 0 to 1. 


0: not ready to write buffer 
1: ready to write buffer 
DMA_INT DMA interrupt. This status is set if the HC 


detects the Host DMA Buffer Boundary in the 
Block Size register. 


0: no DMA interrupt 
1: DMA interrupt generated 
BLK_GAP_EVENT R/W Block gap event. If the Stop at Block Gap 


Request in the Block Gap Control Register is 
set, this bit is set. 
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Read Transaction: This bit is set at the falling 
edge of the DAT Line Active Status (when the 
transaction is stopped at SD Bus timing. The 

Read Wait must be supported in order to use 
this function). 


Write Transaction: This bit is set at the falling 
edge of Write Transfer Active Status (after 
getting CRC status at SD Bus timing). 


0: no block gap event 
1: transaction stopped at block gap 


TR COMPLETE Transfer complete. This bit is set when a 
read/write transaction is completed. 


Read Transaction: This bit is set at the falling 
edge of Read Transfer Active Status. There 
are two cases in which the Interrupt is 
generated. The first is when a data transfer is 
completed as specified by data length (after 
the last data has been read to the Host 
System). The second is when data has 
stopped at the block gap and completed the 
data transfer by setting the Stop at Block Gap 
Request in the Block Gap Control register 
(after valid data has been read to the Host 
System). 

Write Transaction: This bit is set at the falling 
edge of the DAT Line Active Status. There are 
two cases in which the Interrupt is generated. 
The first is when the last data is written to the 
card as specified by data length and Busy 
signal is released. The second is when data 
transfers are stopped at the block gap by 
setting Stop at Block Gap Request in the Block 
Gap Control register and data transfers 
completed (after valid data is written to the SD 
card and the busy signal is released). 


Note: Transfer Complete has higher priority 
than Data Timeout Error. If both bits are set to 
1, the data transfer can be considered 
complete. 

0: no data transfer complete 


1: data transfer complete 


Command complete. This bit is set when 
getting the end bit of the command response 
(except auto CMD12). 


Note: Command Timeout Error has higher 
priority than Command Complete. If both are 
set to 1, it can be considered that the response 
was not received correctly. 


0: no command complete 
1: command complete 


6.13.5.2.10 INT ST EN 
Description: Normal and error interrupt status enable 
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Normal and error interrupt status enable (reset 


0x0034 Ox0000 0000) INT ST EN 


VNDR ERR, ST EN Reserved 


we oe pe eee e [se [e [*e [vw [e [ow [o [n 


JE 


| Type | 


Type | Reset | Description 
Value 


esca ERR ST EN [31:29] | R/W | 3’hO Vender specified error signal enable 
0: masked 
1: enabled 


TRGT RESP ERR EN [28] R/W Target response error signal enable 
0: masked 
1: enabled 


C o em[ss [sw [nenes — — — — — —] 


AUTO CMD12 ERR EN [24] Tho Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR_LMT_ERR_EN Current limit error signal enable 


1: enabled 


DATA_END_BIT_ERR_EN Data end bit error signal enable 
0: masked 
1: enabled 
DATA_CRC_ERR_EN [21] 1'h0 Data CRC error signal enable 
0: masked 
1: enabled 
DATA TIMEOUT ERR EN 1'hO0 Data timeout error signal enable 
0: masked 
1: enabled 


CMD IND ERR EN [19] R/W | 1'hO Command index error signal enable 
0: masked 
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CMD END BIT ERR EN 1'h0 Command end bit error signal enable 
0: masked 
1: enabled 
CMD CRC ERROR EN [ Tho Command CRC error signal enable 
0: masked 
1: enabled 
CMD_TIMEOUT_ERR_EN | [16] R/W | t'hO Command timeout error signal enable 
0: masked 
1: enabled 


mss [mo [mw [memes — — — — — 


mn— INT EN R/W | 1'hO Card interrupt signal enable 
0: masked 
1: enabled 


— READ RDY EN LM Tho Buffer read ready signal enable 
0: masked 
1: enabled 


BUF_WRITE_RDY_EN 


DMA_INT_EN 


BLK_GAP_EVENT_EN 


TR COMPLETE EN . 


Buffer write ready signal enable 
0: masked 
1: enabled 


DMA interrupt signal enable 
0: masked 
1: enabled 


T'ho Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


CMD_COMPLETE_EN Command complete signal enable 
0: masked 


1: enabled 


6.13.5.2.11 INT SIG EN 
Description: Normal and error interrupt signal enable 
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Normal and error interrupt signal enable (reset 


0x0038 Ox0000 0000) INT SIG EN 


VNDR ERR, ST EN Reserved 


we oe pe eee e [se [e [*e [vw [e [ow [o [n 


JE 


| Type | 


Type | Reset | Description 
Value 


esca ERR ST EN [31:29] | R/W | 3’hO Vender specified error signal enable 
0: masked 
1: enabled 


TRGT RESP ERR EN [28] R/W Target response error signal enable 
0: masked 
1: enabled 


o o i ao [sw [memes — — — — — —] 


AUTO CMD12 ERR EN [24] Tho Auto CMD12 error signal enable 
0: masked 
1: enabled 
[23] 


CUR_LMT_ERR_EN Current limit error signal enable 


1: enabled 


DATA_END_BIT_ERR_EN Data end bit error signal enable 
0: masked 
1: enabled 
DATA_CRC_ERR_EN [21] 1'h0 Data CRC error signal enable 
0: masked 
1: enabled 
DATA TIMEOUT ERR EN 1'hO0 Data timeout error signal enable 
0: masked 
1: enabled 


CMD IND ERR EN [19] R/W | t'hO Command index error signal enable 
0: masked 
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CMD END BIT ERR EN 1'h0 Command end bit error signal enable 
0: masked 
1: enabled 
CMD CRC ERROR EN [ Tho Command CRC error signal enable 
0: masked 
1: enabled 
CMD_TIMEOUT_ERR_EN | [16] R/W | t'hO Command timeout error signal enable 
0: masked 
1: enabled 


mss [mo [mw [memes — — — — — 


mn— INT EN R/W | 1'hO Card interrupt signal enable 
0: masked 
1: enabled 


— READ RDY EN LM Tho Buffer read ready signal enable 
0: masked 
1: enabled 


BUF_WRITE_RDY_EN 


DMA_INT_EN 


BLK_GAP_EVENT_EN 


TR COMPLETE EN . 


Buffer write ready signal enable 
0: masked 
1: enabled 


DMA interrupt signal enable 
0: masked 
1: enabled 


T'ho Block gap event signal enable 
0: masked 
1: enabled 


Transfer complete signal enable 
0: masked 
1: enabled 


CMD_COMPLETE_EN Command complete signal enable 
0: masked 


1: enabled 


6.13.5.2.12 CMD12_ST 
Description: Auto CMD12 error status 
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0x003C Auto CMD12 error status (reset 0x0000_0000) CMD12 ST 


EEN See ES ES ES ES IER EGO RS ES IER ees 


Reserved 


| Type | 


Reserved E E 
a 


Name Type | Reset | Description 
Value 


| [Ea [Ro jam [Reseved oe WY O | 


CMD NOT ERR [7] 1'h0 Command not issued error. Setting this bit to 
1 means CMD wo DAT is not executed due 
to an Auto CMD12 error ([4:1]) in this register. 
0: no error 
1: not issued 


| |] [ms |m jm Ree — 8 85 


IND ERR [4] Tho Auto CMD12 index error. This occurs if the 
Command Index error occurs in response to 
a command. 
0: no error 
1: error 

END_BIT_ERR [3] Auto CMD12 end bit error. This occurs when 
detecting that the end bit of command 
response is 0. 
0: no error 
1: end bit error generated 

CRC_ERR [2] Auto CMD12 CRC error. This occurs when 
detecting a CRC error in the command 
response. 
0: no error 
1: CRC error generated 


TIMEOUT- ERR Auto CMD12 timeout error. This occurs if the 
no response is returned within 64 SDCLK 
cycles from the end bit of the command. If 
this bit is set to 1, the other error status bits 
([4:2]) are meaningless. 

0: no error 
1: timeout 


[qm wo [ne [meses — — — — — — 
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6.13.5.2.13 CAP 
Description: Capabilities 


CS — [ — ew] 
IKNEREIEIEIEI2EJEIESEIESEREIEEEZE 


sus 
Eg BBB nos ua 
Type RO 
= 


-= BASE_CLK_FRQ TIMEOUT CLK FRQ 
RO RO 


d-Name Type | Reset | Description 
Value 
pt SEXILNET LLE A 


Voltage support 1.8 V. 
0: 1.8 V not supported 
1: 1.8 V supported 


Voltage support 3.0 V. 
0: 3.0 V not supported 
1: 3.0 V supported 


0: 3.3 V not supported 
1: 3.3 V supported 


SUSP_RES Suspend/resume support. This bit indicates 
whether the HC supports Suspend/Resume 
function. If this bit is 0, the Suspend and 
Resume mechanism is not supported and the 
HD shall not issue either Suspend/Resume 
command. 

0: not supported 

1: supported 

DMA support. This bit indicates whether the 
HC is capable of using DMA to transfer data 
between system memory and the HC directly. 
0: DMA not supported 

1: DMA supported 

HIGH SPEED High speed support. This bit indicates whether 
the HC and the Host System support High 
Speed mode and they can supply SD Clock 
frequency from 25 MHz to 50 MHz. 
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0: high speed not supported 
1: el speed supported 


MAX_BLK_SIZE = x 2'h01 Benes UU value indicates the maximum block size 
that the HD can read and write to the buffer in 
the HC. The buffer shall transfer this block 
size without wait cycles. 

00: 512 bytes 

01: 1024 bytes 
10: 2048 bytes 
11: 4096 bytes 


C Yeas [Ro [me [Resones — — — | 


BASE CLK FRQ [13:8] 6'hO This value indicates the base (maximum) 
clock frequency for the SD clock. The unit is 
MHz. If the real frequency is 16.5 MHz, a 
larger value shall be set, i.e., 010001b (17 
MHz) because the HD uses this value to 
calculate the clock divider value and it shall 
not exceed the upper limit of the SD clock 
frequency. The supported range is 10 to 63 
MHz. If these bits are all 0, the Host System 
has to get information via another method. 
0: get information via another method 
(Registry Entry) 
1:1MHz 
2: 2 MHz 
63: 63 MHz 


TIMEOUT CLK UNIT [7] Thi This bit shows the unit of base clock 
frequency used to detect Data Timeout Error. 


[ oo a [m [m [e — — — — 


TIMEOUT CLK FRQ [5:0] 6'h0 This bit shows the base clock frequency used 
to detect Data Timeout Error. 
0: get information via another method 
1:1 MHz 
2: 2 MHz 
63: 63 MHz 


6.13.5.2.14 MAX_CUR_CAP 
Description: Maximum current capabilities 
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ICHEREIEIEIEIEIEJEIEIEJEREIETEREAK 
ume Rm 


Reserved MAX CUR V18 


MAX CUR V30 MAX CUR V33 


d-Name Type | Reset | Description 
Value 


[idea [sm [Resend CS 
MAX_CUR_V18 [23:16] 8'h0 Maximum current for 1.8 V. 
0: get information via another method 
MAX CUR V30 [15:8] 8'h0 Maximum current for 3.0 V. 
0: get information via another method 
MAX CUR V33 [7:0] 8'hO Maximum current for 3.3 V. 
0: get information via another method 


6.13.5.2.15 SLT INT ST 
Description: Slot interrupt status and version number 


Slot interrupt status and version number (reset 
0x0000 0000) SET-INT ST 


[Se Nae: SE es ea) 


0x00FC 


VNDR_VER_NO SPEC_VER_NO 
we | O O NAŢAA Dw 
KARR O AEEA 


Reserved SLT_INT 


Type 


Type | Reset | Description 
Value 
VNDR_VER_NO [31:24] 8'hO This status is reserved for the vendor version 
number. The HD should not use this status. 


SPEC VER NO [23:16] This status indicates the Host Controller Spec 
Version. The upper and lower 4 bits indicate 
the version. 

0: SD Host Specification version 1.0 
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RE Others: reserved 


8'h0 These status bits indicate the logical OR of 
Interrupt signal and Wakeup signal for each 
slot. A maximum of 8 slots can be defined. If 
one interrupt signal is associated with multiple 
Slots, the HD can know which interrupt is 
generated by reading these status bits. By a 


power-on reset or by Software Reset for All, 
the Interrupt signal shall be deasserted and 
this status shall read 0. 

[0]: slot 1 

[1]: slot 2 


6.14 SDIO slave Controller 


6.14.1 Overview 
SDIO: SD Input/Output 


The SDIO (SD Input/Output) slave model is based on and compatible with the SD memory 
card. The intent of SDIO module used in SPRD design is to transfer data from/to data card. 
It has the AHB master and slave interface to commute with the main AHB bus. 


6.14.2 Features 


V.0.1 


Targeted for high speed data transfer applications (as slave). 
Compatible with SD physical layer specification ver2.0 
Compatible with SDIO specification ver2.0 

Allows card to interrupt host 

SDIO card only 

Support only function 1 (function 0 default support) 
Support SD 4/1 bit mode 

Support read wait 

Support suspend/resume 

Support direct commands during data transfer 

Support multi-block 

Support infinite transfer 

Support interrupt between blocks of data in 4-bit SD mode 
Support f0 max block size 1 bytes 

Support f1 max block size 1024bytes 

Support full speed card 25MHz 

Support high speed card 50MHz 

No support master power control 

No support code storage area 


No support SPI mode of this module (it reused with the outside independent SPI 
module) 


Initialization IO voltage: 3.3V 
Operational IO voltage range: (4 level adjustable outside this module) 
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6.14.3 Signal Description 


There are 6 signals to interface with external chip of SDIO host. CLK pad is used to 
provide the working clock for internal register, CMD pad is to receive SDIO host command 
or send response, and the DAT3- 0 lines is used to transfer data. 


Table 6-12 SDIO interface 


BW — — [eec — — — — — — 
[uk Sx  — — — — 
[mo Gm — 


DATO Data 0 line 
DAT2 Data 2 line 


The external connection of SDIO host and SDIO slave can be refer to the following figure. 


LF—CLK—9* 

SDIO *—CMD—? SDIO 
Host Slave 
DAT 
Figure 6-58 SDIO Connection 


6.14.4 Function Description 


V.0.1 


The preliminary idea of this module is to interconnect AP to our BB module and 
interchange data using the popular interface of SDIO port. 


The SDIO slave module is used to transfer data using the SDIO protocol which 
compatible with the "SD Specifications Part E1 SDIO Specification Version 2.00 
January 30, 2007’ and “SD Specifications Part 1 Physical Layer Specification Version 
2.00" except for the omitted SPI protocol which divided to an individual module. 


Block Diagram 
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6.14.4.2 


V.0.1 


CIA 
> Register i 
Control 
Register | erm 
AHB 
——À 
n Target 5 
2 <- DATA 2] m 
— — m 
a | Control = 
n 
DATA a 
FIFO x 
CMD/RSP 256X32 AHB 
Control >) 
Master 
b A SDIO Slave b 4 
Control flow «— Data flow => 
Figure 6-59 System Block Diagram 


This SDIO slave have there main interfaces. The first is the SD bus which act as the 
SDIO slave interface to receive the host command and transfer data to/from internal 
data FIFO. The other two interfaces are AHB master and target interface which act as 
the porter that transit data between AHB bus and internal data FIFO. 

As the figure shows, the control flow and data flow are draw with different type of 
arrows. 


The CIA register is configured through the SD bus interface, AHB control register is 
configured through AHB target interface. 


The internal FIFO is operated in Ping-Pang mode, and the data can be take away by 


CPU read/write through AHB target interface of directly read/write through AHB 
master by DMA. 


SDIO Slave Initial Sequence 


After reset or power-up, I/O function 1 on the card is disabled and shall not execute 
any operation except CMD5. At first the host sends CMD5 with no argument to ask the 
card for the OCR, and the card responses with its supported OCR and supported 
functions (in this card, only function 1 is support). After this, host set an appropriate 
voltage according to the card's replied OCR and wait for the card is ready to operate. 
After the card is ready, host send CMD3 to ask card for the RCA which used to 
distinguish the different slave card if there are more than one card existed. All the 
initialized of the I/O card is completed after card replayed with right RCA. 


This I/O only card will not respond to the CMDO, CMD1 and CMD55/ACMD41 


command, so any of the following except cases are no response and the card will be 
set to inactive state which has no affect to the card. 


| if the host is non-l/O aware host 
| if the host wants to initialize the card to SD or MMC memory card 
| if the host wants to initialize the card to SPI mode 


To select this card, the host shall send CMD7 with the given RCA before all the 
following operations. After the host has initialized the I/O portion of the card, it then 
reads the Common Information Area (CIA) of the card. This is done by issuing a read 
command, starting with the byte at address 0x00, of I/O function 0. The CIA contains 
the Card Common Control Registers (CCCR) and the Function Basic Registers (FBR). 
Also included in the CIA are pointers to the card's common Card Information Structure 
(CIS) and each individual function's CIS. The CIS includes information on power, 
function, manufacturer and other things the host needs to determine if the I/O 
function(s) is appropriate to power-up. If the host determines that the card should be 
activated, a register in the CCCR area enables the card and each individual function. 
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At this time, all functions of the I/O card are fully available. In addition, the host can 
enable/disable interrupts on a function-by-function basis. 


Initio] CMDS 


Arg=0 


NR or F=0 or 
F=1 and OCR invalid 


Set new 
voltage 


IO not ready 


NR or IO 
ready timeout 


CMD15 |——» 


Get RCA 


CRC error or 
illeagl CMD 


( IO Only Card \ . 


Figure 6-60 SDIO Initial Sequence 


6.14.4.3 Supported Command and Response 


In our design, there are just 6 command supported. CMD5 is used to get card's 
support voltage and set new appreciate voltage; CMD3 is used to get card's relative 
card address. CMD5 and CMD3 command are acted as initial command. CMD7 is 
used to select the right card base on previously get RCA or to unselect the card. 
CMD32 is an IO direct read/write command, it is the fastest means to read or write 
single I/O register, also act to read or write the control registers. CMD53 is an IO 
extended read/write command; it is used to transfer a large number of data in one time. 
CMD15 is not a common used command; it is used to send card into an inactive state 
which just can be active by power reset. 


Table 6-13 Support CMD and RSP 


R6 


Ask the card to publish a new relative address (RCA) 


SEND RELATIV 
E ADDR 


lO SEND OPC | R4 It is used to inquire about the voltage range needed by the I/O 
OND card. 


SELECT/ Command toggles a card between the stand-by and transfer 
DESELECT CAR states or between the programming and disconnects states. 


D 
CMD15 GO_INACTIVE_S INA Sends an addressed card into the Inactive State. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 609 of 1011 


This document contains information on a product under development. 


[P — — thin neadiint udthard natinn 


EAR SPREADTRUM SC8810 Design Specification 


p IHE pO 


CMD52 IO. RW DIRECT R5 This command is the fastest means to read or write single I/O 
registers, as it requires only a single command / response pair. 


CMD53 E RW EXTEND 


6.14.4.3.1 CMD3 


This command allows the reading or writing of a large number 
of I/O registers with a single command. 


Note: 
The gray color background table are don't care registers and reserved to fix value. 


6.14.4.3.2 CMD5 


Value 6'b000101 8'hO 
Description CMD Index Stuff 1/O OCR (*1) 


6.14.4.3. Tom EA 


— 16 16 
Value 0 6‘b0001 1 1 16'h0 


6.14.4.3.4 CMD15 


was — [s [i p sme Lum [5 
mee [T PIS] e ARE oo 


6.14.4.3.5 CMD52 


S CMD RW Pa Reg. Stuff Write CRC7 
Index Flag bb Addr Data 
" 
6.14.4.3.6 CMD53 
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[wan KONCEN ; 


CMD RW jn Reg. Byte/Block 
Index Flag Count 


6.14.4.3.7 R6 


E CERE 


6.14.4.3. =a R4 


ieee Res ee 


— 3 1 3 24 
Value 6'b111111 1 0 x 


6.14.4.3.9 Rib 


[m [e pp 9] 
me h | 5] 
Nee — [o fo [soon] 
[oescion [5 |o | cvo masr | Cad at 


LENA ELM Index — NEM Read / Write CRC7 E 
Flags (*4) Data 
6.14.4.3.11 Note 
“1, OCR 


Table 6-14 OCR map 


VO OCR bit position VDD voltage window ( in volts) 


0-7 Reserved 
8 2.0 ~ 2.1 
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*2, Card Status 1 (16 bits) 


Fecal Value Description EM 
EM 
COM CRC ERROR Ba no error The CRC check of the previous 
1, error command failed. 


ILLEGAL COMMAN 0, no error Command not legal for the 
D 1, error card state 


ERROR 0, no error A general or an unknown error 
1, error occurred during the operation. 


De mee | |? S 1 


*3, Card Status 2 (32 bits) 


Bits Identifier Type Value Description Clear 
aa 
EE oe CRC_ERRO — no error The — check of the previous 
1, error command failed. 


ILLEGAL. COMMAN | ER 0, no error Command not legal for the 


D 1, error card state 


Reserved 0 


ERROR 0, no error A general or an unknown error 
1, error occurred during the operation. 


Reserved 0 


*4, Response Flags 
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Bits Identifier Type Value Description Clear 
Condition 
EUM | CRC ERRO | ER 0, no error The CRC check of the 
1, error previous command failed. 


ILLEGAL. COMMA 0, no error Command not legal for the 
ND 1, error card state 
IO CURRENT ST 00, DIS DIS: Disabled: 
ATE 01, CMD CMD: Data line free. 
02, TRN TRN: Data transferring 


03, RFU 


0, no error A general or an unknown 
m 1, error error occurred during the 
ERX operation. 


(CMD53) 


Reserved 


FUNCTION NUMB 0, no error An invalid function number 
ER 1, error was requested 


OUT OF RANGE 0, no error The command's argument 
1, error was out of the allowed range 
for this card. 


Error bit. 
Detected and set for the actual command response. 
Status bit. 


Detected and set during command execution. 
The host can get the status by issuing a command with R1 response 


Clear Condition: 
C: Clear by read. 


B: Always related to the previous command. 
Reception of a valid command will clear it (with a delay of one command). 
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6.14.4.4 Bus State Diagram for SDIO card 


’ 
Oo S^ 
x 
[z] 
CMD3 ni T 
ransfer 
CMD7 x State CMD52 
Hn 
CMD15 4 


Command 
State 


CMD15 / (x) 


eee OCR Mismatcn\ State 
CMD53 a S 
CMD15 

Figure 6-61 Bus State Diagram 


6.14.5 Control Registers 
The SDIO register has divided into two parts, the SD domain and AHB domain. 


6.14.5.1 AHB Domain Memory map 
ARM base address: 0x2050_0200 (SC6820) 
Table 6-15 AHB Domain Registers 


EN SYS_ADDR DMA eee address 
0x0008 Reserved 


0x0024 Reserved 
C [ [ret — — — — 
[mw | Ren — 
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9 a H H 


0x0040 SUPT OCR Supported OCR 
0x0044 CURT OCR Set current OCR 


6.14.5.2 AHB Domain Register Descriptions 


6.14.5.2.1 SYS ADDR Registers 
Description: System memory address for DMA transfer 


This register indicates the DMA where to read or write data. To use DMA transfer, this register should 
be set first. 


KCHEREIEIEIEIEJEIESEJETEREIEIEEZEI 
TSC 


SYS_ADDR 


You can write the system address registers bytes by bytes, half-word by half-word or 
word by word. 
(H) Indicate the high end of this register, (L) indicate the low end of this register. 


Fares [m e reave o 


SYS_ADDR [31:0] 32'h0 This register indicates the DMA 
where to read or write data. To 
use DMA transfer, this register 
should be set first. Note, once 
the DMA transfer is processing, 
modifying is forbidden 


6.14.5.2.2 RST DMASET Registers 
Description: Write 1 to the relative register can reset the AHB or SDIO domain registers; 
Before using DMA, the DMA buffer size and DMA enable register should be set first; 
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0x0004 DMA setting and soft reset register (Reset 0x0000 0000) RST DMASET 


Ea ESTEE ect s Reed tu RE A 


Name Reserved 
Type RO 


MEL ee 


DMA BUF m [19:17] 3'hO Specify the DMA buffer size 
when use DMA methods to 
transfer data. Once the DMA 
has transfer the size amount 
data, it then sent a DMA 
interrupt to notice software to 
fetch data. 


DMA EN [16] DMA enable signal. 
0: Disable 
1: Enable 


L— a o — [ww 


FUNC1 INT [3] WO 1'h0 Set this bit to 1 to manual 
generate a function 1 interrupt. 
Auto clear to 0 after write 1 
SOFT RST SDIO | [2] WO 1'hO Set this bit to 1 to soft reset 
SDIO domain registers. 
Auto clear to 0 after write 1 
SOFT RST AHB | [1] WO T'ho Set this bit to 1 to soft reset 
AHB domain registers. 
Auto clear to 0 after write 1 
SOFT_RST_ALL WO T'ho Set this bit to 1 to soft reset 
SDIO and AHB domain 
registers. 
Auto clear to 0 after write 1. 


6.14.5.2.3 BLK_CNT_SIZE Registers 
Description: This register give the SDIO host set block size and block counter. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 616 of 1011 


This document contains information on a product under development. 


Cen im remind A vinkt ta ahanna ar dianantiniia thin neradiint ciii d antian 


EAR SPREADTRUM SC8810 Design Specification 


ICHEREIEIEIESEREIEIEIEJEREIERE REZK 
L3 eer 


Reserved BLK_CNT 


BLK_SIZE 


[ fea [m me [Rem — | 
BLK CNT i ; Transfer Block Count. Set by 
[ ma [Ro se Remi — 


BLK SIZE . , Transfer Block Size. Set by 


6.14.5.2.4 TRANS MODE Registers 
Description: Specify some read only register that SDIO host set transferring mode. 


Transfer mode register (Reset Ox0000 0000) 
| Bit | 31 | 30 | 29 | 28 | 27 | 26 | 25 | 24 | 23 | 22 | 21 | 20 | 19 | 18 | 17 | 16 | 


Reserved 


| Bt |15 | 14 | 13 | 12 | 1 | 10 | 9 [ 8 17 | 6 | 5 [ 4 53 | 2 | t| 
INI sa Wes TRA | OPE | BLK 
Reserved Pee BUS_WIDTH | NS. | RM | _MO 
ÒDE DIR | ODE | DE 


INFIN_MODE 1’hO Indicate whether the transfer is 
infinite or not 
0: Infinite transfer 
1: Finite transfer 

SIG MULT Indicate whether the transfer is 
signal or multiply transfer. 
0: Signal block 
1: Multiply block 
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HIGH SPEED | [5] Indicate whether the transfer is 
high speed or not. 
0: Normal transfer (<=25MHz) 
1: High Speed transfer (50MHz) 
BUS WIDTH i Indicate whether the transfer 
bus width is 1 bit or 4 bits. 
2'b00: 1 bit width 
2'b10: 4 bit width 
TRANS DIR , Indicate whether the transfer is 
read or write. 
0: Read 
1: Write 


OPER_MODE Indicate whether the transfer 
mode is increasing or fixing 
address. 

0: Fixing address 
1: Increasing address 


BLK_MODE i Indicate whether the transfer is 
block mode or byte mode. 


0: Byte mode transfer. 
1: Block mode transfer. 


6.14.5.2.5 CURT_STATUS Registers 
Description: Specify some read only register that SDIO host transferring status. 


0x0014 Current Status Register(Reset 0x0000_0000) CURT_STATUS 


ICNEREJEIJEJEIETEREIEJEIEREREIEREZES 
Ws DOOD 


These registers are just used for debug only. 


risen [m — [uw 


DAT3 [20] Ro | tho Data 3 line latched 
DAT2 [19] Ro | tho Data 2 line latched 
DAT1 [18] RO | [tho Data 1 line latched 
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[wm [m m [mee ——  — 


SUSP STA [10] Tho Indicate whether the transfer is 
suspending or not. 
0: Normal 
1: Suspending. 
RD_WAIT_STA 1'hO0 Indicate whether the transfer is 
in read wait state or not. 
0: Normal 
1: Read wait state 


BUS STA 3'h0 Specify the current bus state. 
3'b000: Bus idle 
3'b001: Bus standby 
3'b010: Bus command 
3'b011: Bus transfer 
3'b100: Bus inactive 


CMD IDX [5:0] EIN Specify the current command 
index 


6.14.5.2.6 CMD ARG Registers 
Description: Specify read only register that SDIO host transferring command argument. 


0x0018 Command Argument(Reset 0x0000 0000) CMD ARG 


ENENEIEIEIEIJE! C CIEIEIEREIEIECIEUE 
CET NR | 


CMD_ARG (H 


Type 


—— S Bl ENCEINTE 
ECERNEBESER ON VOIESESESKSESESERERBKES 
ENEGEGE NE (LC RERERESESERESENESENKI 
[e| — AEN row | 


CMD ARG (L 


Note: 
This register is just used for debug only. 


e A | ARG [31:0] 32'h0 This register indicates the 
current transmitted command 
argument. 


6.14.5.2.7 RSP ARG Registers 
Description: Specify read only register that SDIO host received response argument. 
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BESSER FE ES ES E ESSE ESTEE 
[reef 


RSP_ARG ( 


RSP_ARG (L) 


Note: 


This ee is just used for debug only. 


INI ARG [31:0] 32'h0 This register indicates the 
current transmitted response 
argument. 


6.14.5.2.8 DAT PORT Registers 
Description: This register is used to read or write data when using NON-DMA transferring mode. 


a REE SERE 
Dme| o SS 


DAT. PORT (H) 


DAT PORT (L 


ret DTaP Pe PPP PPP 


This registers should be accessed word by word. 


Fannen [et [nee c [mense [menm 7 


Note: 


DAT PORT [31:0] 32'h0 This register is used to read or 
write data when using non-DMA 
transferring mode. 


6.14.5.2.9 INT EN Registers 
Description: Interrupt enable signals 
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0x0030 Interrupt enable signals (Reset 0x0000 0000) 


[Interrupt enable signals (Reset 0x0000_0000) | — INT EN. 
r SESE a Rna o 


Name Reserved 
Type 


OCR AHB RD | wR. 
Reserved EN = E CMP 
Dy “EN | EN 

EN | EN | - 


Fee Name] = [e [eet vate [pesernse NNNM 
AHB TRN. ERR EN Cae CONUM Y ETA AHB AHB transfer error enable | AHB transfer error enable | enable 


WD CRC ERR EN | [18] Tho Write data crc err interrupt 
enable 

CMD_ILL_EN [17] Command illegal interrupt 
enable 
enable 


——— E . RI NAM — ENIM 
interrupt enable 

men [mr 

[SNWREN Ems — [See ie og oie 


EDEN |. WRDY EN No-dma mode write buffer 
ready enable 

AHB RRDY EN No-dma mode read buffer 
ready enable 

DMA INT EN DMA transfer data complete 
enable 

RD CMP EN Read transfer data complete 
enable 

WR CMP EN Write transfer data complete 
enable 


6.14.5.2.10 INT CLR Registers 
Description: Interrupt status clear signals 
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0x0034 Interrupt status clear signals (Reset 0x0000 0000) INT CLR 


EE 


Name Reserved 
Type 


OCR | SLV siy AHB | DMA 
_INT | RD H _INT bur ie 
Reserved n 
CLR R | CLR | CLR | CLR | CLR 


Cp Rm e m [om m Ben ng 


[Fame [en [nme [Peset Value] Description —— | 
passum — NM NM Um, C. NNNM 
AHB TRN ERR CLR p EY tho N AHB | AHB transfer error clear — | 


WD_CRC_ERR_CLR = 1'hO EI - data crc err interrupt 
clear 

CMD ILL CLR [17] Command illegal interrupt 
clear 
clear 


[15:3] ^ |RO |  [|8h0 — | [gno — | ho | Reserved = | 
hue NM D eem 
interrupt clear 
svao fa [RW me [Stmereadtendem — | 
Unt MN oP eee 5] 


AHB WRDY CLR [4] R/W 1’ho No-dma mode write buffer 
ready clear 

AHB_RRDY_CLR [3] R/W Tho No-dma mode read buffer 
ready clear 

DMA_INT_CLR [2] R/W Tho DMA transfer data complete 
clear 

RD_CMP_CLR [1] R/W Tho Read transfer data complete 
clear 

WR_CMP_CLR Eo o Write transfer data complete 
clear 


6.14.5.2.11 INT_RAW Registers 
Description: Interrupt raw status signals 
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0x0038 Interrupt raw status signals (Reset 0x0000 0000) INT RAW 


wmo AAN 


Name Reserved 
Type 


OCR SLV SLV AHB AHB | DMA 
INT | RD E RR 
Name Reserved E B DY_ E 
RA RA RA 
Ww Ww Ww 
Type 


Type Reset Description 
Value 


[31:20] [RO — 4 12'h0 | Reserved | | 
n—— | TRN ERR RAW |] [Ro [th — | | Thag Ve | HELME raw | AHB transfer error raw status | 


WD CRC ERR RAW = Tho Write data crc err interrupt raw 
status 

CMD_ILL_RAW [17] Command illegal interrupt raw 
status 

CMD_CRC_ERR_RAW | [16] Command crc error interrupt 
raw a 


OCR_INT_RAW 1'h0 INN host CMD5 set OCR 
interrupt raw status 

SLV RD RAW S i Slave read begin raw status 

SLV WR RAW i) Ro X [|t X | Slave write begin raw status 


AHB WRDY RAW [4] Tho No-dma mode write buffer 
ready raw status 

AHB_RRDY_RAW [3] 1’hO No-dma mode read buffer 
ready raw status 

DMA_INT_RAW [2] Tho DMA transfer data complete 
raw status 

RD_CMP_RAW [1] Tho Read transfer data complete 
raw status 

WR_CMP_RAW 1’hO Write transfer data complete 
raw status 


6.14.5.2.12 INT_STA Registers 
Description: Interrupt masked status signals 
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0x003C Interrupt masked status signals (Reset 0x0000 0000) INT STA 


ERE eee ES E33 0553 E ES EE RR E RD RN RR URN 
CM 


Name Reserved E 

Type RO RO | RO RO RO 

|en [15 |14 | 3| t2 | 11 | 0 | 8 | 8 | 7 | 6 | 5 | 4 | 3 | 2 | f| N 
WR. 
CMP 
STA 


OCR | sLv | sLv | AHB | AHB | DMA | RD_ 

ete ANT | RD | wR| WR | RR | INT | CMP 
_ E | |D |0 | . y 

STA | STA | STA | STA | STA | STA | STA 


Pre [| we [to 
a — mee [rosa vane 
pvp [mo [vw 


AHB TRN ERR STA | [19] Tho AHB transfer error masked 
status 

WD_CRC_ERR_STA | [18] 1'hO0 Write data crc err interrupt 
masked status 

CMD ILL STA [17] Tho Command illegal interrupt 
masked status 

CMD_CRC_ERR_STA | [16] Tho Command crc error interrupt 
masked status 


ma — [Ro fem [reena y 
OCR_INT_STA [7] T’hO SDIO host CMD5 set OCR 
interrupt masked status 
SLV_RD_STA [6] Slave read begin masked 
status 
SLV_WR_STA [5] Slave write begin masked 
status 
[3] 
[2] 
[1] 


ready masked status 


i LEN 
UNE LL 
AHB WRDY STA E GEN t'hO No-dma mode write buffer 
AHB RRDY STA 1'h0 No-dma mode read buffer 
ready masked status 
DMA INT STA Tho DMA transfer data complete 
masked status 
B p 


RD CMP STA Read transfer data complete 
masked status 


Write transfer data complete 
masked status 


6.14.5.2.13 SUPT OCR Registers 
Description: Support OCR register. 
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0x0040 Support OCR register (Reset 0x0000 0000) SUPT OCR 


ERE See eae RSS E ER IR RR DR IN 


LDO 
Name Reserved -RD SUPT_OCR (H) 
Type 


SUPT_OCR ( 


CO a 
sm [e — [me fe 7 


a RDY [24] Tho When set new OCR, the AHB 
should adjust the LDO to 
adaptthe new voltage, after 
the LDO is stable, AHB set 
this bit to notice the SDIO host 
that the IO is ready, and then 
the initialization can be in 
progress. 


SUPT_OCR [23:0] 24'h0 This register is set by AHB to 
tell the host the voltage round 
of this slave supported. 


Note: 

Before the initial state, software should set SUPT  OCR register with the supported 
OCR value first, then the SDIO initial process can be proceed. 
In the initial process, the R4 will response to host with the SUPT OCR value, if it 
matched host's OCR, then the host will send a new OCR value to slave (reflect to the 
following register of CURT OCR). At the same time, an interrupt of OCR. INT STA 
will occurred to ask slave to set the LDO using the new set OCR. 
After the LDO is stable, the software set LDO RDY bit to indicate it is ready to process 
the following initial process. 

6.14.5.2.14 CURT OCR Registers 


Description: | Current OCR register. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 625 of 1011 


This document contains information on a product under development. 


Cen iA remind A vinkt ta ahanna ar dianantiniia thin memi iii db antian 


EAR SPREADTRUM SC8810 Design Specification 


0x0044 Current OCR register (Reset 0x0000 0000) CURT OCR 


ERES ER SR IESUS EE EE 0558 0 ee ER RE RE RN IT 
| Name | | ewremm | 


Reserved CURT OCR 


CURT. OCR (L) 


Fanner Jon [Type [Reset Value [boserpion — | 
[mes [m ee — [mew i 


CURT OCR [23:0] 24'h0 This register is set by SDIO 
host to tell the AHB what the 
new set voltage is, and then 
the AHB should adjust the 
LDO. 


Note: 


Refer to the before interpretation of SUPT_OCR for the detail information. 


For the SD domain, only the SDIO host can access it and it is not visible for ARM or 
DSP. The SD domain register are call Common I/O Area register (CIA). The CIA shall 
be implemented on all SDIO cards. The CIA is accessed by the host via I/O reads and 
writes to function 0. The registers within the CIA are provided to enable/disable the 
operation of the I/O function(s), control the generation of interrupts and optionally load 
software to support the |/O functions. The registers in the CIA also provide information 
about the function(s) abilities and requirements. There are three distinct register 
structures supported within the CIA. They are: 


| | Card Common Control Registers (CCCR) 
| Function Basic Registers (FBR) 
| Card Information Structure (CIS) 


6.14.5.3 SD Domain Memory map (CCCR) 


The Card Common Control Registers allow for quick host checking and control of an 
I/O card's enable and interrupts on function basis. The bits in the CCCR are mixed 
Read/Write and read only. If the functions are not provided on an SDIO card, the bits 
corresponding to unused functions shall all be read-only and read as O. All reserved 
for future use bits (RFU) shall be read-only and return a value of 0. All writeable bits 
are set to O after power-up or reset. Access to the CCCR is possible even after 
initialization when the I/O functions are disabled. Access is performed using the I/O 
read and write commands. This allows the host to enable functions after initialization. 
This abstract SDIO slave CCCR is as follows: 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 626 of 1011 


This document contains information on a product under development. 


Cen iA eanncian tha vinkt ta Aliena ar dianantiniia thin memi iki d antian 


EAR SPREADTRUM SC8810 Design Specification 


Table 6-16 Card Common Control Registers (CCCR) 


Card Common Control Registers (CCCR) 


| CanCommonContolRegters(CCOR) O O d 
[EXEC EUER ee SIRE AG TR RC RE S ee ee 


| 0x0 | eno? | h32 EE ae SDIO Specification Rev CCCR Format Version 


m 8'h02 SD Rev RFU SD Format Version 
0x02 | 8'h00 I/O Enable IOE7 IOE6 IOE5 IOEA IOE3 IOE2 IOE1 


8'h00 Int Enable IEN6 IEN5 IEN4 IEN3 IEN2 IEN1 IENM 


0x07 Bus Intf 
Eid 8'h00 E CD dis SCSI ECSI Bus Width 


— Common CIS 
OxOB Pointer 


Pointer to card's common Card Information Structure (CIS) 


0x0C ! Bus Suspend 


0x0D , jd FS[3:0] 
OxOE Exec Flags 
mao. = 


0x10- ; 
0x11 16’hO | FNO Block Size I/O Block Size for Function 0 


0x14- 
OxEF 


Free 


Read/Write Free Read or Write Area 


Vendors Area 


Note: 
The gray back color table are don’t care registers and reserved to 0. 
6.14.5.4 SD Domain Register Descriptions (CCCR) 
6.14.5.4.1 CCCR/SDIO Rev Registers 


Description: The version of CCCR and SDIO 
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ret 7 1 51 5 1 5 L3-I-2—23- L-— 
Dame — sese a 
De — 9 [Um S 


ao SPC_VER | [7:4] 4'h3 SDIO Specification Version 
SDIO Specification 
Version 1.00 
Version 1.10 
Version 1.20 
Version 2.00 
0x04-0x0F Reserved 
CCCR_FMT_VER | [3:0] ion. 
CCCR/FBR 
Version 1.00 
Version 1.10 
Version 1.20 
0x03-0x0F Reserved 


6.14.5.4.2 SD Version Registers 
Description: SD Version, Read Only. 


Dm AXN 3 T3 1 I- 
L3 


Reserved 


aes. [mc — [nw [resavas [seii — — — 


ir fo [m — meme — — — 


SD VER [3:0] 4'h2 SD Format Version number. 
SD Physical Spec. 
Version 1.01 
Version 1.10 
Version 2.00 
0x03-0x0F Reserved 
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6.14.5.4.3 1/0 Enable Registers 
Description: I/O Enable registers. It is used to enable, initial or reset functions. 


Dm [| s Tos [54 1 15 5 Tei N 


Reserved IOE1 


es e er c NOM 


IOE1 Tho Enable Function 
0: Function 1 is disabled; 
1: Function 1 is enabled to 
start initialization. 


——— 
The host can use IOE1 as function 1 reset for error recovery. The host sequence to 
reset IOE1 to 0, wait until IOR1 becomes 0 and then set IOE1 to 1 again. 
6.14.5.4.4 I/O Ready Registers 


Description: I/O Ready registers. It is used to enable, initial or reset functions. 


[a ne a me HT 
[Nene [Re On o ee] 
[e oe] 


s pe — eo em — 


RN 1'h0 I/O Function Ready 
0: Func1 is not ready to operate 
1: Funci is ready to operate. 


a 
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When software set the LDO RDY register in AHB domain, this register will set to 1 
automatically, and then the R4 will response to SDIO host that the SDIO slave is ready 
to operate, and initial sequence will be processed. 


6.14.5.4.5 Int Enable Registers 
Description: Int Enable registers. Itis used to enable function's interrupt. 


0x0004 Int Enable Registers (Reset 0x00) 


mae e — pe en pA Ur — 
pa fo fm [PRN 


s Tho Interrupt Enable for function 1. 
0: Disable function 1 interrupt; 
1: Enable function 1 interrupt. 
At the precondition of IENM set 
to 1. 


Interrupt Enable Master. 
0: Disable all interrupt of 
functions. 

1: Enable all interrupt of 
functions. 


6.14.5.4.6 Int Pending Registers 
Description: Int Pending registers. Itis used to display which function is pending interrupt. 


0x0005 Int Pending Registers (Reset 0x00) Int Pending 


— IR Reset Value 


pa fo — [ee em o T 


HN Tho Interrupt pending for function 1. 
0:Func1 interrupt is not pending 
1: Func1 interrupt is pending. 
At the precondition of IENM and 
IEN1 are setto 1. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 630 of 1011 


This document contains information on a product under development. 


Cere im remind A vinkt ta ahanna ar dianantiniia thin memi iii d antian 


EAR SPREADTRUM SC8810 Design Specification 


6.14.5.4.7 1/0 Abort Registers 
Description: I/O Abort registers. It is used to abort the data transfer of reset all the registers. 


ES [SEC ERN ERN EIC RECUNNESCURR RTI 
L3 [e [RT 


Reserved 


[mario — e meme — — — 


ASx [2:0] WO 3'hO Abort Select. 
To abort an I/O read or write 
and free the SD bus. For this 
design just has function 1 
inside, to abort the function 1 
transferring, the 0x01 should be 
set to stop it. 
0x01: Abort function 1 data 
transferring; 
0x00, 0x02-0x07: Not support 
and no action. 


Note: 


Setting the RES to 1 shall cause all |/O functions in an SDIO to perform a soft reset. 
Setting the RES to 1 does not affect the CD Disable. 

Setting of the RES bit shall only be performed using CMD52. 

When RES-1, the values of AS2-0 are don't-cares. 

The RES bit is auto cleared, so there is no need to rewrite a value of 0. 


6.14.5.4.8 Bus Intf Control Registers 
Description: Bus interface control registers. 


0x0007 Bus intf control (Reset 0x00) BUS CTRL 


Name CD DIS Reserved BUS WIDTH 
Type 


CD Disable [7] R/W Tho Connect/Disconnect the 
10K-90K ohm pull-up resistor on 
CD / DAT3 of the card which is 
used for card detection. 
0x00: Connect (default). 
0x01: Disconnect. 
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On power-on, this bit is cleared 
to 0. On soft-reset, this bit is not 
affected. 


Ez fe [m pe — — — 


— Width : 0] 2'h0 Data bus width. 
0x00: 1-bit data width 
0x02: 4-bit data width 
On reset or power-on, these bits 
are cleared to 0. 


6.14.5.4.9 Card Capability Registers 
Description: Card Capability registers. 


0x0008 Card Capability Registers (Reset 0x1F) CARD_CAP 


a [eo em —  — 


Enable interrupt between blocks 
of data in 4-bit SD mode. 


0x00: Disable 
0x01: Enable 


Supports interrupt between 
blocks of data in 4-bit SD mode. 


0x00: Not Support 
0x01: Support 


Card supports Suspend / 
Resume. 


0x00: Not Support 
0x01: Support 


Card Supports Read Wait. 
0x00: Not Support 
0x01: Support 


Card Supports Multi-Block. 
0x00: Not Support 

0x01: Support 

Card Supports Direct 
Commands during data transfer. 
0x00: Not Support 

0x01: Support 
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6.14.5.4.10 Common CIS Pointer Registers 
Description: Common CIS Pointer registers. 


a a es ee 
Due| T 


COM CIS PT 


m are 24 bits, not 8 bits. 


Ir | CIS PT | [23:0] 24'h1000 This 3-byte pointer points to the 
start of the card's common CIS. 
The common CIS contains 
information relation to the entire 
card. 
This card's common CIS located 
within the CIS space of function 
O (0x001000). 


6.14.5.4.11 Bus Suspend Registers 
Description: Bus Suspend registers. 


[oo Wssupeninegsersme nu — — [ — 8S SUSP 
mz yjs[sr]ls]rI2]-T1-»- 


pu uM —— 
ee RN 


Tho Bus Release Request/Status: 
This bit is used to request that 
the addressed function release 
the data lines and suspend 
operation. 
0x00: No bus release request is 
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processing. 


0x01: Host sends a bus release 
request. 


Once the host sets this bit to 1, 
the addressed function shall 
temporarily halt data transfer on 
the DAT[x] lines and suspend 
the command that is in process. 
The BR bit shall remain set to 1 
until the release is complete. 


This bit can be cleared either by 
card when after the bus release 


is complete or by host writes it 
to 0 initiatives. 


Bus status. 

This bit indicates if the currently 
addressed function is currently 
executing a command which 
transfers data on the DAT lines. 
For this design, there is just 
function 1 inside; the only 
support function number is 1. 
0x00: No data is transferring. 


0x01: Data is transferring. 


6.14.5.4.12 Function Select Registers 
Description: Function Select registers. 


YS -|e 
fone (oo 08 
7 9 
mee s» ERE Te]. 


1'h0 Resume Data Flag. 
Once the transaction is 
resumed, the DF indicates if 
more data will be transferred. 
0x00: No additional data will be 
transferred after the function is 
resumed. 
0x01: There is more data to 
transfer that will begin after the 
function in resumed. 


[ [es o we meme —— — 


FS [3:0] R/W 4'hO Select Function bits. 
If a function is currently 
suspended, the writing of it's 
number to FSx shall re-start 
(resume) the data transfer 
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operation 

When reading FSx, the value 
returned shall be the number of 
the currently addressed 
function. 


FSx Current Transaction 
0000 Transaction of function 0 
0001 Transaction to functions 1 
0002-1111 Not defined. 


6.14.5.4.13 Exec Flag Registers 
Description: Execute flag registers. 


Pm [D [o Ta. [———— f£. | 
Le f m 


E ira [8 — 89 m — — — 


Execution Flag bits 


These bits are used by the host 
to determine the current 
execution status of function 1 
either currently executing or 
suspended. 

0x00: Function 1 is not 
currently execution. 


0x01: Function 1 is currently 
execution. 


6.14.5.4.14 Ready Flag Registers 
Description: Functions Ready flag registers. 


ADA INC RC RE RR RR RR UR RR 
= pee 


imme on [mw [resavao [Dessrpion — — — 
[wa m — s meme — — — | 


RF1 [1] Thi Ready Flag bits. 
This bit tells the host the reads 
or writes busy status for function 
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1. 

0x00: Function 1 is busy reading 
or writing. 

0x01: Function 1 is ready to be 
transferred. 


[— jm joe fme eee — — — 


6.14.5.4.15 FNO Block Size Registers 
Description: Function 0 Block size registers 


oso | Funeon o Bock Size Registers est awe)  [  — FN S| 
Tey] wi 9I 5 I9 I 5 |r| AÑ] 


FNO Block Size (H) 


Tem T are 16 bits, not 8 bits. 


FNO Block a [15:0] 16'h0 This 16-bit register sets the 
block size for I/O block 
operations for function 0. Just 
support 0x0001 (1byte). 

The host is responsible for 
setting the appropriate value for 
the block size supported by 
function O. 

This pointer is stored in 
little-endian format. 


6.14.5.4.16 High Speed Control Registers 
Description: High Speed Control registers. 


0x0013 High Speed Control Registers (Reset 0x01) 


[ea fo fee — mee — 


EHS [1] R/W Tho Enable High-Speed. 
0x00: The card operates in 
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default timing mode with a clock 
rate up to 25MHz 


0x01: The card work in high 
speed mode of 50MHz 


Support High-Speed. 

This bit reports the card's ability 
to operate in High-Speed mode. 
0x00: The card does not support 
high speed mode 

0x01: The card support high 
speed mode. 


6.14.5.4.17 Free Read/Write Registers 
Description: Free Read and write registers. 


0x00F0~0x00F3 Free Read and Write Registers (Reset 0x0000) 


EA SP are 32 bits, not 8 bits. 


a Read/ [81:0] 32'h0 This 32-bit register can be freely 
Write read or write 


6.14.5.5 SD Domain Memory map (FBR) 


In addition to the CCCR, function 1 I/O has a 256-byte area used to allow the host to 
quickly determine the abilities and requirements or enable power selection and to 
enable software loading. The address of this area is from 0x00100 to Ox001FF. This 
function 1 area is structured as follows: 
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Table 6-17 Function Basic Register (FBR) 


Function Basic Register (FBR) 


|. FümüonBesieHegeter(FBH) O SS 
Ce ec RR ES e COSI S REUS Tc] 


Ox100- 
0x108 


U 
0x109- 
0x10B Pointer to Function 1 Card Information Structure (CIS) 


RF 


0x10C- 
RFU 
Ox10F 
0x110- VO block size for Function 1 
0x111 


6.14.5.6 SD Domain Register Descriptions (FBR) 


6.14.5.6.1 Pointer to Card Information Structure Registers 
Description: Pointer to function 1 Card Information Structure: 


0x0109~0x010B Pointer to Func1 CIS Registers (Reset 0x2000) F1 CIS PT 


Fee a REDI. RU SE ee 
[Name | —— — "Phó Ll j| 


F1 CIS PT 


F1 CIS PT 


RO 


0 0 1 0 0 0 0 0 
D [ 7 &N s [3 13 123-1 1-5] 


Note: 


There are 24 bits, not 8 bits. 


Address [23:0] 24'h2000 These three bytes make up a 

pointer to 24-bit pointer to the start of the 

Function 1 CIS Card Information Structure 
(CIS) that is associated with 
function 1. This pointer is stored 
in little-endian format (LSB first). 
Note: 
The function 0 CIS pointer 
address is 0x01000 
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The function 1 CIS pointer 
address is 0x02000 


6.14.5.6.2 Pointer to Card Information Structure Registers 
Description: Function 1 blocks size registers. 


a 5| a TS I-c1——--j 
Dae| mese] 


FUNC1. SIZE (H) 


There are 16 bits, not 8 bits. 


Function 1 This 16-bit register sets the 
Block Size block size for I/O block 
operations for function 1. 
Support range: 
0x0001 (1byte) ~ 0x0200 
(512bytes). 
The host is responsible for 
setting the appropriate value for 
the block size supported by 
function 1. 


This pointer is stored in 
little-endian format. 


6.14.5.7 SD Domain Memory map (CIS) 
The Card Information Structure provides more complete information about the card 
and the individual functions. The CIS is the common area to read information about all 
I/O functions that exist in a card. The design is based on the PC Card16 design 
standardized by PCMCIA. The CIS is accessed by reads to a fixed area as shown in 
Table 17 This one area serves the card as aCommon CIS and also as the storage 
area for function 1. The common area and function 1 have a pointer to the start of its 
CIS within this memory space. 


Table 6-18 Function 0 CIS 


Function 0 CIS Structure 


NRIM CO UN ER PRESE 


0x1001 TPL LINK 
0x1002 TPLMID MANF (L) 0000 
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0x1003 TPLMID MANF(H) 0000 
0x1004 TPLMID CARD (L) 8800 


0x1005 TPLMID CARD (H) 8800 
0x1006 TPL CODE: CISTPL FUNCID 


0x1007 TPL LINK 
0x1008 TPLFID FUNCTION 


0x1009 TPLFID SYSINIT 


0x100A TPL CODE: TPL CODE CISTPL FUNCE 


0x100B 0x04 TPL_LINK 
TPLFE_TYPE (00) 


0x100F TPLFE_MAX_TRAN_SPEED (50MHz) 
0x1010 CISTPL_END 
Note: 


For function 0, the tuple code of CISTPL_MANFID, CISTPL_FUNCID, 
CISTPL_FUNCE and CISTPL_END are listed. 


TPLMID MANF: The manufacture id of SPRD is not defined and reserved to 0x0000; 
TPLMID CARD: The chip is defined to 8800(decimal) to adapt the SPRD “G” chip; 
TPLFID FUNCTION: is default OxOc; 

TPLFID SYSINIT: is not used and reserved to 0x00; 

TPLFE FNO BLK SIZE: function 0 max block size is 0x01 

TPLFE MAX TRAN SPEED: support high speed of 50MHz. 


Table 6-19 Function 1 CIS 


Function 1 CIS Structure 


Com [ee Te let T I3 TI 
0x2001 0x02 TPL LINK 

0x2003 TPLFID SYSINIT 

0x2004 | TPL_CODE: TPL_CODE CISTPL_FUNCE 


0x2009 TPLFE_CARD_PSN 
0x200A 
0x200B 
0x200C 
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0x200D TPLFE_CSA_SIZE 
0x200E 
0x200F 
0x2010 


0x2011 TPLFE_CSA_PROPERTY 


0x2012 0x00 TPLFE_MAX_BLK_SIZE 
0x2013 0x40 ( 1024 bytes ) 
0x2014 TPLFE_OCR 
0x2015 (2.0 ~ 3.6) 


0x2016 
0x2017 


0x2018 TPLFE_OP_MIN_PWR 
0x2019 TPLFE_OP_AVG_PWR 
0x201A TPLFE_OP_MAX PWR 


0x201B 0x00 TPLFE_SB_MIN_PWR 
0x201C 0x00 TPLFE_SB_AVG_PWR 


0x201D TPLFE SB MAX PWR 
0x201E 0x00 TPLFE MIN BW 
0x201F 0x00 

0x2020 0x00 TPLFE OPT BW 
0x2021 0x00 

0x2022 0x64 TPLFE ENABLE TIMEOUT. VAL (1s = 100*10ms) 
0x2023 0x00 

0x2024 0x00 TPLFE SP AVG PWR 3.3V 
0x2025 0x00 

0x2026 0x00 TPLFE SP MAX PWR 3.3V 
0x2027 0x00 

0x2028 0x00 TPLFE HP AVG PWR 3.3V 
0x2029 0x00 

0x202A 0x00 TPLFE HP MAX PWR 3.3V 
0x202B 0x00 

0x202C 0x00 TPLFE LP AVG PWR 3.3V 
0x202D 0x00 


0x202bE TPLFE LP MAX PWR 3.3V 
0x202F 
0x2030 CISTPL END 
Note: 
TPLFE MAX BLK SIZE: Function 1 max block size is 1024 bytes. 
TPLFE OCR: Support voltage range is 2.0v ~ 3.6v. 
TPLFE ENABLE TIMEOUT VAL: Timeout value is 1s = 100 * 10ms (unit is 10ms) 
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6.14.6 Application Notes 


6.14.6.1 Initial sequence programming guide 


To adapt our usage, there are some adjustments of the normal initial sequence which 
need MCU to configure some registers inside the flow. The light blue in the following 
figure are the added operation. The following are three methods to descript the 
programming flow. 


DESCRIPTION: 


1. 


MCU set AHB domain register SUPT  OCR with the supported OCR value. (e.g. 
24'hFF00) 


2. SDIO host sends CMD5 with OCR value 24'h0000 

3. SDIO host sends CMD5 with support OCR value. (e.g. 24'h0100) 

4. MCU adjust the LDO to a appropriate value, and wait LDO is stable, then set AHB 
domain register LDO RDY to 1 to indicate it is ready. 

5. SDIO host wait card rdy (or IO RDY, itis other description of LDO RDY) by 
repeat send CMD5 and check the response flag. 

6. SDIO host send CMD3 to get RCA. 

7. SDIO host send CMD7 to select the card (not show in the figure). 

8. SDIO host send some CMD52 commands to configure the CCCR/FBR 
registers.(not show in the figure) 

PSEUDOCODE: 

1. ahb write (slave_base_addr+8’h40, { ldo_rdy=0, support_ocr}) 

2. sendcmdd (0) 

3. sendcmdd (24'h100) 

4. ahb write (slave Ido addr, new Ido valud) 

5. ahb write (slave base addr«8'h40, (Ido rdy-1, support ocr]) 

6. while(!card_rdy) sendcmd5 (24'h100) 

7. sendcmd3 

8. sendcmd7(new rca) 

9. sendcmdb52(write,funcO,raw yes,17'h2,8'h2,"enable func1 IO") 

10. sendcmd52(write,funcO,raw yes,17'h4,8'h3," enable func1 int") 

11. sendcmdb52(write,funcO,raw yes,17'h8,8'h3f,"enable int between blocks") 

FIGURE: 
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| MCU set | 
New 
Init o 


NR or F=0 or 
F=1 and OCR invalid 
OCR valid ~ 


Set new 
voltage 


IO not ready 


ready timeout 


CMD15 ——» 


Get RCA 


CRC error or 
illeagl CMD 


Figure 6-62 Software Initial Control Flow 
6.14.6.2 Non-DMA read programming guide 


1. Initial SDIO slave card 


2. Enable AHB domain interrupt register SLV RD EN, AHB WRDY EN, 
RD CMP EN. 


3. SDIO host send CMD53 to read function 1 


4. Once the SLV RD STA interrupt occurred, then software read BLK CNT and 
BLK SIZE to prepare for reading data. 


5. Oncethe AHB WRDY STA interrupt occurred, then software should send 
BLK SIZE data to buffer data port DAT PORT 


6. Once he RD_CMP_STA interrupt occurred, then all the data is transferred over. 


6.14.6.3 DMA read programming guide 
1. Initial SDIO slave card 
2. Enable AHB domain interrupt register DMA INT EN, RD CMP EN 
3. SetSYS ADDR, DMA BUF SIZE, and enable DMA EN. 
4. SDIO host send CMD53 to read function 1 
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5. Oncethe DMA INT EN, it means that the DMA have transfer DMA BUF SIZE 
data, then software should change a new SYS ADDR to receive more data. 


6. Once the RD_CMP_STA interrupt occurred, then all the data is transferred over 


6.14.6.4 Non-DMA write programming guide 
1. Initial SDIO slave card 


2. Enable AHB domain interrupt register SLV WR. EN, AHB RRDY EN, 
WR CMP EN. 


3. SDIO host send CMD53 to write function 1 


4. Once the SLV_WR_STA interrupt occurred, then software read BLK CNT and 
BLK_SIZE to prepare for writing data. 


5. Once the AHB_RRDY_STA interrupt occurred, then software should get 
BLK_SIZE data from buffer data port DAT_PORT 


6. Once he WR_CMP_STA interrupt occurred, then all the data is transferred over. 


6.14.6.5 DMA write programming guide 
1. Initial SDIO slave card 
Enable AHB domain interrupt register DMA INT EN, WR. CMP. EN 
Set SYS ADDR, DMA BUF SIZE, and enable DMA EN. 
SDIO host send CMD53 to write function 1 


Once the DMA INT EN, it means that the DMA have transfer DMA BUF SIZE 
data, then software should change a new SYS ADDR to transfer more data. 


6. Once the WR_CMP_STA interrupt occurred, then all the data is transferred over 


9r A or Io 


6.14.6.6 Suspend/resume programming guide 

1. Initial SDIO slave card 

2. Setrelative registers based on DMA or NO-DMA transfer mode. 
3. SDIO host send CMD53 to read/write function 1 
4. 


During the data block transferred, send a CMD52 write CCCR address 8'hOC with 
data 8'h02 to request bus release, the R5 response flag will tell the host whether 
the bus is released and data suspended or not. If the BS bit is set to 1, then the 
transfer is suspending. 

5. There are two way to resume the data transfer. One way is to send a CMD52 
write CCCR address 8'hOD with data 8'hO1 (function 1); the second way is to send 
a CMD53 with the same configuration as it set previously. 


6.15 Efuse 


6.15.1 Overview 


The electrical fuse is a type of non-volatile memory fabricated in standard CMOS 
logic process. This electrical fuse macro is widely used in chip ID, memory 
redundancy, security code, configuration setting, and feature selection, etc. 

The efuse controller generates necessary timing and relative control interface to 
software. 

This efuse controller is specially designed for TSMC product of 
TEF40LP32X8HD,which is a 8*32 bits electrical fuses. 
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6.15.2 Features 


| Meet TEF40LP32X8HD timing requirement 

| | SWHfriendly programming interface, each time 32 bits can be programmed or read 

| Build-in programming protect logic, each time before programming controller will first 
read current efuse memory value and then decide whether programming is needed 

| Build-in programming check logic, can read and check the memory data after each 
programming 

| Build-in self-test logic(bist) , can be triggered by SW or tester 


6.15.3 Signal Description 


6.15.4 Function Description 


6.15.4.1 


6.15.4.2 


V.0.1 


Block Diagram 


VDDQ:2.5V VDD:L1V 


PD 


Figure 6-63 Efuse controller block diagram 


Efuse connection 
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VDDQ PAD (0) VDDQ PAD (1) VDDQ PAD (m) 


ESD macro 


= VSS 


Rieruse(0) Rieruse(n) 


Efuse IP(n) 


Efuse IP(0) 


Figure 6-64 multi-efuse macro connection 


6.15.4.3 Memory, Clock and Reset 


CIk efuse is the controller clock and it's directly from PCLK or divided into one half from PCLK, 
There is only one async reset PRESETn in this module. 


6.15.5 Controi Registers 


6.15.5.1 Memory map 


ARM base address 0x8900 0000 


Hset 


Name Description 


0x0000 EFUSE DATA RD Data read from efuse memory 
0x0004 EFUSE DATA WR Data to be write to efuse memory 


block index for read, program or 
bist. 


0x000C | EFUSE MODE CTRL Mode control of efuse memory 


Timing parameters in PGM and 
0x0010 | EFUSE PGM PARA other control 


0x0008 | EFUSE BLOCK INDEX 
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Name Description 


0x0014 EFUSE STATUS Efuse controller internal status 


0x0018 EFUSE BLK FLAGS Flags for each block 


0x001C | EFUSE BLK CLR To clear EFUSE BLK FLAGS 


0x0020 | EFUSE MAGIC NUMBER Magic number to protect efuse from 
un-intentionally programming 


6.15.5.1.1 EFUSE DATA RD 
Description: Data read from efuse memory 


0x0000 Data read from efuse memory(Reset 0x0000 0000) EFUSE DATA RD 


KCHEREJEJEJEAJEJEJEJEJEAIEI CZ V8 | 17 | 16 | 
[Name | — 85 à seo NN | 


EFUSE DATA RD 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 
[SE [ic Ea EG, ye aE 


EFUSE_DATA_RD 


d Name Type | Reset | Description 
Value 


EFUSE DATA RD [31:0] Efuse data, 
If SW use efuse controller to send a read 
command to efuse memory, the return 
value will store here. 


6.15.5.1.2 EFUSE DATA WR 
Description: Data to be write to efuse memory 
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ICHEREIEIERESEREJEIEJEJEREIERE SEE 
Dame WA 


EFUSE DATA WR 


Type | Reset | Description 
Value 


cea DATA_WR [31:0] | R/W | 32’hO | Efuse data to be write. 
If SW want to program the efuse memory, 
the data to be programmed will write to 
this register before SW issue a PGM 
command 


6.15.5.1.3 EFUSE BLOCK INDEX 
Description: block index for read, program or bist. 


0x0008 block index for read, program or bist. (Reset 0x0000_0000) | EFFUSE_BLOCK_INDE 


KBEREJENGEZEJEJEJEJEJEREJEJEREAES 


Type | Reset | Description 
Value 


READ | Z [2:0] R/W | 3’hO The efuse memory block index to be read, 
when efuse controller read done next 
time ,the read data is in regiser 

"EFUSE DATA RD *. 
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Attention : if Efuse is in PGM MODE, 
since the efuse controller will first read 
the efuse memory, so in this case SW 
must makesure that read index equal 
to pgm index. 


PGM INDEX [18:16] | RW | 3’h The efuse memory block index to be 
programmed, when issue a PGM 
command ,efuse controller will write 
regiser value of "efuse data wr" into 
efuse data block n. 


Fras [i zw 


BIST_START_INDEX [28:26] | RW | 3’hO In efuse memory bist test mode, this field 
indicate the start word index 

BIST_SIZE [31:29] | RW | 3’h In efuse memory bist test mode, this field 
indicate how many words will be checked 
by bist logic from start index. 


6.15.5.1.4 EFUSE_MODE_CTRL 
Description: Mode control of efuse memory 


0x000C Mode control of efuse memory (Reset 0x0000 0000) EFUSE MODE CTRL 


2 o oo 


is == 


d Name Type | Reset | Description 
Value 
EFUSE PG START R/W | 1'hO Write 1 to this bit start efuse program 
process. Read this bit will always get 0 
EFUSE RD START Write 1 to this bit start efuse read process, 
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EFUSE STANDBY START [2] R/W | t'hO Write 1 to this bit will make efuse went to 
standby mode, Read this bit will always 
get 0 


|. Bes |Pw [aro | Reserved i 


BIST START [31] R/W | t'hO When BIST SW ENc-1, write 1 to this bit 
will start efuse memory bist test process. 
this work mode is designed for efuse 
memory function test when mass 
production. DON'T active this process in 
normal working flow. 


6.15.5.1.5 EFUSE PGM PARA 
Description: Timing parameters in PGM and other control 


Timing parameters in PGM and other control (Reset 


0x0010 0x1000 0107) 


EFUSE PGM PARA 


Reserved 


Name Reserved TPGM TIME CNT 


Type 


Type | Reset | Description 
Value 


ON TIME. CNT 9'h107 | CIk efuse Cycle counter, if set n, the 
Tpgm time will last for (n+1) clk_efuse 
cycle, only when PGM_EN=1 can write 
this field, in general case, DON'T change 
this field value. 


AS [osa [Rw [zno | Reserved —— | 


BLKO_AUTO_TEST_EN [16] R/W | t'hO If set this bit, when each time SW program 
efuse memory blockO, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLKO ERR FLAG" will set 


BLK1 AUTO TEST EN [17] R/W | t'hO If set this bit, when each time SW program 
efuse memory block1, the controller will 
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automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLK1 ERR FLAG" will set 


BLK2 AUTO TEST EN 1'hO0 If set this bit, when each time SW program 
efuse memory block2, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLK2 ERR FLAG" will set 


BLK3 AUTO TEST EN 1’hO If set this bit, when each time SW program 
efuse memory block3, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLK3 ERR FLAG" will set 


BLK4 AUTO TEST EN 1'hO0 If set this bit, when each time SW program 
efuse memory block4, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLK4 ERR FLAG" will set 


BLK5 AUTO TEST EN Tho If set this bit, when each time SW program 
efuse memory block5, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLK5 ERR FLAG" will set 


BLK6 AUTO TEST EN 1'hO If set this bit, when each time SW program 
efuse memory block6, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 


of "MEM BLK6 ERR FLAG" will set 


BLK7 AUTO TEST EN 1'h0 If set this bit, when each time SW program 
efuse memory block7, the controller will 
automatically read its value and compare 
with write value. If not match, the flag bit 
of "MEM BLK7 ERR FLAG" will set 


C [mem[mw [me [meme 


BIST SW EN [27] R/W | t'hO Write 1 to this bit will enable bist test 
mode. This mode is for mass production 
function test, DON'T set this bit in normal 
working mode. 

CLK EFS EN [28] R/W Set to 1 will open clk efs 
This bit must set before efuse controller is 
in use 

EFUSE VDD ON [29] R/W Set this bit will open 1.1v power supply for 
efuse memory, before any operation 
towards to efuse memory this bit have to 
set to 1. 

PCLK DIV EN R/W | t'hO When set, the clk efuse will equal to a 
half of PCLK, otherwise will equal to 
PCLK. This bit is for timing adjust and 
debug use, in most case no need and 
don’t change its default value 

PGM EN [31] R/W | 1'hO Only set this bit can SW write register field 
of "TPGM TIME CNT'" and start PGM 
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mode 
(this bit used to protect software 


unexpectedly programmed efuse 
memory) 


6.15.5.1.6 EFUSE STATUS 
Description: Efuse controller internal status 


0x0014 Efuse controller internal status(Reset 0x0000 0000) EFUSE STATUS 


[Ec pde pepe pes ean ess a "nu. 60 [Rae] 


Reserved 


Type | Reset | Description 
Value 
PGM BUSY m. “1” indicate efuse memory in programming 
mode 


READ BUSY |] [Ro |f" | ^1" indicate efuse memory in read mode 


STANDBY BUSY MELLE “1” indicate efuse memory in standby 
mode 


[7 [m [e [m [mew — — -—] 
| BIST_FAIL — . |a RO fino | “1” will indicate that bist test failed 

| BIST_BUSY |B [Ro HO | “1” will indicate that bist test is in process 
E —— 


6.15.5.1.7 EFUSE_BLK_FLAGS 
Description: Flags for each block 
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0x0018 Flags for each block (Reset 0x0000 0000) EFUSE BLK FLAGS 


RES ee ES ES ES ER IESUS EE SR IO ERE ae 


Reserved 


Type | Reset | Description 
Value 


ii PROT FLAG If the SW send a PGM command to 
memory blockO, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 


BLK1 PROT FLAG If the SW send a PGM command to 
memory block1, and the controller found 
this memory block need to be 


protected(which means the highest bit is 
1), this bit will set to 1 


BLK2 PROT FLAG If the SW send a PGM command to 
memory block2, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK3 PROT FLAG i If the SW send a PGM command to 
memory block3, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK4 PROT FLAG À If the SW send a PGM command to 
memory block4, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK5 PROT FLAG If the SW send a PGM command to 
memory block5, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 

BLK6 PROT FLAG If the SW send a PGM command to 
memory block6, and the controller found 
this memory block need to be 
protected(which means the highest bit is 
1), this bit will set to 1 
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BLK7 PROT FLAG ü 
BLKO0 ERR FLAG g 
BLK1_ERR_FLAG i 
BLK2 ERR FLAG [10] 


If the SW send a PGM command to 

memory block7, and the controller found 

this memory block need to be 

ipud means the highest bit is 
1), this bit will set to 1 


If BLKO AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK1 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK2 AUTO. TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK4 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK4 ERR FLAG [12] 
BLK5 ERR FLAG [13] 


BLK6 ERR FLAG [14] 


If BLK5 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


If BLK6 AUTO TEST EN is set, and 
controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


BLK7 ERR FLAG IFBLK7 AUTO TEST EN is set, and 
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controller compared the value read after 
PGM from the same block, and found the 
two value not match, this bit will set as an 
error flag. But if this block is protected, the 
PGM command in-fact not really send, so 
this bit will not set. 


| [Bie RW o |Resed S 


6.15.5.1.8 EFUSE BLK FLAGS CLR 
Description: To clear EFUSE BLK FLAGS 


0x001C To clear EFUSE_BLK_FLAGS (Reset 0x0000_0000) 2 Wu 49 it 


LEES Fee espe esses esperes qoem Shy Sas) 


Reserved 


Se [e [rw o or s [n [o ur son [or or [oe [or [m 


Write this bit “1” will clear flag bit 
"BLKO PROT FLAG, read this bit will 
always get 0 


BLK1 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK1 PROT FLAG", read this bit will 
always get 0 


BLK2 PROT FLAG CLR Write this bit “1” will clear flag bit 
“BLK2_PROT_FLAG’, read this bit will 
always get 0 


BLK3 PROT FLAG CLR i Write this bit “1” will clear flag bit 
"BLK3 PROT FLAG', read this bit will 
always get 0 


BLK4 PROT FLAG CLR i Write this bit “1” will clear flag bit 
"BLK4 PROT FLAG', read this bit will 
always get 0 


BLK5 PROT FLAG CLR Write this bit “1” will clear flag bit 
"BLK5 PROT FLAG, read this bit will 
always get 0 


BLK6 PROT FLAG CLR (6) =| Ro [tho | Write this bit “1” will clear flag bit 
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"BLK6 PROT FLAG', read this bit will 
always get 0 


Write this bit “1” will clear flag bit 
“BLK7_PROT_FLAG’, read this bit will 
always get 0 


4 
=y 
eo 


Write this bit “1” will clear flag bit 
"BLKO ERR FLAG, read this bit will 
always get 0 


BLK1 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK1 ERR FLAG, read this bit will 
always get 0 


BLK2 ERR FLAG CLR Write this bit *1" will clear flag bit 
"BLK2 ERR FLAG, read this bit will 
always get 0 


BLK3 ERR FLAG CLR Write this bit “1” will clear flag bit 


"BLK3 ERR FLAG*, read this bit will 
always get 0 


BLK4 ERR FLAG CLR i Write this-bit “1” will-clear flag bit 
"BLK4 ERR FLAG", read this bit will 
always get 0 


BLK5 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK5 ERR FLAG, read this bit will 
always get 0 


BLK6 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK6 ERR FLAG, read this bit will 
always get 0 


BLK7 ERR FLAG CLR Write this bit “1” will clear flag bit 
"BLK7 ERR FLAG^, read this bit will 
always get 0 


6.15.5.1.9 EFUSE MAGIC NUMBER 
Description: magic number to protect efuse from un-intentionally programming 
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magic number to protect efuse from un-intentionally EFUSE MAGIC NUM 


0x0020 programming (Reset 0x0000_0000) BER 


PACE AEEA A E E 
ee | a AN 


EFUSE_MAGIC_NUMBER 


Type 


PRIER s tame Type | Reset | Description 
Value 


a MAGIC NUMBER [15:0] | RW | 16'hO | Magic number, only when this field is 
0x8810, the Efuse programming 
command can be handle. 

So if SW want to program efuse memory, 
except open clocks and power, 2 other 
conditions must be met : 

(1) PGM EN =1; 

(2) EFUSE MAGIC NUMBER - 0x8810 


Fs roo [Rees — — — — — 


6.15.6 Application Notes 


6.15.6.1 Clock structure 


Before any operation towards efuse macro through efuse controller, you need set "efs eb" to open 
efuse controller clock, and then set "CLK EFS EN" to open accelerator clock. 
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PCLK 


Efs eb 
PCLK DIV EN 
Clk efs en 


| 
E 


Clk efuse 


E Clock gating 


Figure 6-65 clock structure for efuse controller 


6.15.6.2 Efuse memory power supply 


As specification requires, efuse memory need two power supply : VDDQ (9 2.5V+/- 10% and VDD @ 
1.1V+/- 1096, In SC6820, VDDQ use the 2.5V PLL power supply and VDD use 1.1v digital core (40nm 
technology) power supply. 


When EFUSE_VDD_ON is set , the VDD power will open and efuse memory can be ready for 
programming or read 


6.15.6.3 Read mode timing sequence 


In physical view, The TEF40LP32X8HD is a 32 rows and 8 columns memory array, each 
time only one rows can be read at the same time, but this efuse controller re-grouped the 
memory array and from sofware's perspective, 4 rows are together and each time they can 
be accessed for read, which are 32bits 
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Figure 6-66 


Tur suR 9G và 
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T sun, PG 


efuse memory read timing 


6.15.6.4 Programming mode(PGM) timing sequence 


In physical, each time only one bit is allowed to be programmed , which is in-fact an irreversible erase 
process from 1 to 0, efuse controller packaged such process and each time one work, that is 32 bits, 
can be programmed as your will. 


Attention : before efuse controller program a word to relative memory, it will previously read this 
memory value and if found the highest bit of this memory is 0, then the efuse PGM will abort and no 
data will write to this memory, this function is the system department's requirement. 


V.0.1 
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Figure 6-67 efuse memory program timing 


6.15.6.5 Standby mode 


When CSB = 1, PENB =1 and VDDQ is floating or equal to Ov, the Efuse memory is in standby mode, 
the power consumption is the smallest in this mode. 


6.15.6.6 — Program in-active mode 
When CSB=1, PENB=0 and VDDQ is 2.5v+/-10%, the efuse memory is in program inactive mode. 


6.15.6.7 Programming notes 


6.15.6.7.1 Power on & Power off 
Before using efuse controller to send any command to efuse memory , SW need to open efuse power 


according to following steps : 
(1) set global control bit of *efs eb", that is bit 7 in OxX8b00 0007; 
(2) set "EFUSE VDD ON' in 0x8900 0010 bit 29, to open power supply for VDD 


after finished all operation to efuse memory , then "EFUSE VDD ON" and "efs eb" should be cleared 


for power saving 
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6.15.6.7.2 PGM flow 


(1) Write "PGM EN'and "CLK EFUSE EN" in "EFUSE PGM PARM' register to enable 
PGM mode. (0x8900. 0010 bit 28 & 31) 

(2) Write "EFUSE MAGIC. NUMBER" as 0x8810 (0x8900 0020) 

(3) write the value to be programmed to register "Efuse data wr" (0x8900 0004) 

(4) write the memory index to be programmed to register "PGM INDEX" (0x8900 0008 
bits 16 to 18) 

(b) write bit of "EFUSE PG START' in register “EFUSE_MODE_CTRL’ to 1 to start 
programming efuse memory (0x8900 000C bit 0) 

(6) SW then polling the status of PGM BUSY" in "*EFUSE STATUS" register (0x8900 0014 
bit 0), if this bit cleared, the programming process finished 

(7) After PGM finished, SW can read "BLKX PROT FLAG" to know whether the previous 
programming succeed or not (X equal to the PGM INDEX value) 

(8) clear *PGM EN" in “EFUSE_PGM_PARA’ register to prohibit un-expected programming 
command 


In most case, there is no need to change the TPGM TIME OCNT and the default value will be 
OK 


6.15.6.7.3 Read flow 


After PGM , SW can read the efuse memory value according to the following steps: 

(1) Wite "CLK EFS EN' in “EFUSE_PGM_PARA’ register to pen efuse clock. 
(0x8900 0010 bit 28) 

(2) write "EFUSE RD START' in register EFUSE MODE CTRL' to 1 to start reading 
process from efuse memory(0x8900 000C bit 1) 

(3) polling bit of "READ BUSY" in "EFUSE STATUS" register(0x8900 0014 bit 1), after 
it cleared to zero, the read flow is finished and the return value is in 
"EFUSE DATA RD" (0x8900 0000) 


6.15.6.7.4 Standby flow 


SW can set "EFUSE STANDBY START" (0x8900_000C bit 2)to let efuse macro go to 
standby status. After read/write done, the efuse controller can also control efuse macro go to 
this mode automatically. 


6.15.6.7.5 Software trigger bist process 
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Software can enable bist test process, to check some content of efuse memory is programmed 
or not. 

(1) SW write register field "BIST START. INDEX" and “ BIST END INDEX" 

(2) SW wite "BIST SW EN" and "CLK EFS EN" to 1 

(3) SW write "BIST START" 1 to start bist check 


The bist test process will read the memory value from "BIST START INDEX' to 
"BIST END INDEX 


" and if find its value are not zero, then an "BIST FAIL" flag will set after "BIST BUSY" return 
to zero. 
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7 Multi-Media Subsystem 


7.1 Dcam 


7.1.1 Overview 


The DCAM integrates several multimedia hardware accelerator include camera 
interface, image resizing and videophone path. Both YCbCr and JPEG data can be 
captured by camera interface. The image signal process such as decimation, 
trimming, scaling, RGB data conversion and etc functions can be transacted in 
review module. 


Change list: 


New CAP module to support SPI, CCIR 656 1 bit, 2 bit and 4 bit. 
Modify the endian adjustment. 

Support output data YUV420 YUV422 and RGB565 in capture path1. 
Modify the frm addr from 18 bits to 32 bits. 


Add rotation function in review path. 


7.1.2 Features 


Camera capture path: 
| ITU R 601/ITU R 656 format input support. 8 bit YCbCr is supported. 
| Support up to 5M pixel CMOS sensor's JPEG compression mode; 


Support SPI Camera Interface. 

Support 601/656 1bit, 2bit, 4bit and 8bit Camera Interface. 
Programmable polarity of Vsync and Href signals. 

Support scaling down/up function, scaling factor from 1/4 to 4; 


| 

| 

| 

| 

| The scaling hardware support for output resolutions up to 960 pixel ; 

| Support image crop and down sample in camera interface; 

| | Support frame decimation in camera interface; 

| Sensor line and frame data error auto detect; 

| Support two separate capture path. one for preview another for capture;if the 
second camera path is active, the review path must be disabled. If both two 
capture path is active, trimming of two path must be active, and scaling of 


them can't be bypassed. 
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| Support trimming and down sample in both capture path; if enable subsample, 
trimming must be enabled too. 

| Support YUV422 ,RGB565 and YUV420 format data out in both capture 
path ; 


Image resizing path: 
| Support two scaling mode: normal and slice; 


Support scaling down/up function, scaling factor from 1/4 to 4; 

in normal mode ,restricted to output width less than 960 pixel for display; 

If using slice review mode, support output horizontal size up to 4092; 

Support different YUV input format, include: YUV422, YUV420, YUV400; 

Support Y,U,V 3 frame data format input scaling; 

Support different output data format, YUV422 and RGB565,and support 

YUV420 output format in normal scaling mode; 

| Support image trimming and down sample in review mode. 1/2, 1/4,1/8,1/16 
down sample in X and Y direction; 

| Support RGB2YUV and YUV2RGB conversion; 

| Support different RGB format input, RGB888, RGB565; 


| | Support rotation function in resizing path. 


Rotation function: 
| | Support 90 270 180 and horizontal mirror rotation mode; 
| Support rotation image width up to 960 pixel; 


| The rotation function can only be active in resizing path or capture path 2; 


7.1.3 Signal Description 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 664 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


7.1.3.1 Diagram of Camera Interface: 
PCLK — — — MÀ» | CCIRCK 
IMAGE SENSOR 
VSYNC —— X] CCIRVS 
HSYNC — ———*D4 CCIRHS 
DATA — — — —Àwe/x'| CCIRD[7:0] 
MCLK| «e— X CCIRMCLK PODSQUL, 
PWDN| <x CAM PD 
RESET| 3 CAM_RSTN 
SCL |«—— — — SCL 
SDA |/-«— — — —4 SDA 
Figure 7.1-1 interface of CAM IF 
7.1.3.2 Signal description 
Signal name O | Width | Description 
CCIRCK | 1 Pixel Clock, driven by the Camera Module 
CCIRVS | 1 Frame Sync, driven by the Camera Module 
CCIRHS | 1 Horizontal Sync, driven by the Camera Module 
CCIRD | [7:0] Pixel Data driven by the Camera Module 
CCIRMCK O |1 Clock to external Camera 
CAM PD O | [1:0] Software Power Down for the Camera Module 
CAM_RSTN O 1 Software Reset for the Camera Module 


Camera I/F connections with different mode sensor: 


SPI CCIR656(4 bits) | CCIR656(2 bits) | CCIR656(1 bits) 
CCIRCK PCLK PCLK PCLK PCLK 
CCIRVS CS 
CCIRHS 
CCIRD[0] SPID CCIRD[0] CCIRD[0] CCIRD[0] 
CCIRD[1] CCIRD[1] CCIRD[1] 
CCIRD[2] CCIRD[2] 
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CCIRD[3] CCIRD[3] 
CCIRD[4] 
CCIRD[5] 
CCIRD[6] 
CCIRD[7] 
SCL SCL SCL SCL SCL 
SDA SDA SDA SDA SDA 
7.1.3.3 Clock of Camera Interface 
CAP 
Clk ccir HCLK Clk deam 
À 
SC6600L 
IMAGE SENSOR 
CCIRCLK 
PCLK P| CCIRCLK DLY CELL 
CLK TOP 
CCIRMCLK. 
MCLE He A MCLE. DIV_CNT 
m 


Figure 1.1-2 clock of CAM IF 


Camera Interface includes three clock domains. The AHB bus clock: HCLK; CCIR Clock 
from sensor: CCIRCK and clock to dcam top; clk dcam. The AHB bus clock must be faster 
than dcam clock. The dcam clock should be faster than Sensor clock. 


The AHB slave works in AHB domain. Most DCAM component except some logic in 
CAP works in DCAM clock domain. The DCAM clock can work at 48M, 64M and 96M. 


The MCLK of sensor can be supplied from Chip or external oscillator. A extra CLK DLY 
cell have been inserted on CCIRCK path, which can adjust the CCIRCK phase. 


Note: 


e The frequency of sensor clock must slower than dcam clock ; 
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7.1.3.4 Timing Diagram of Camera IF 


7 4 cycle of 
PCLK 


k> 


Veyne | | | | 


>4 cycle of 


> 4 cycle of 


Href || |] ])] o [ES 


Figure 7.1-3 timing diagram of Sync signal 


CCIR601 YUV mode timing diagram: 
Vsync/Href (register Sync polarity 201) 


P 1 frame > 


VSYNC 


m Vertical lines — — — — — — — —»- 


O Rg— Horizantal width ——X 
iain me wv X ff YA vXxXvX 


CCIR CLK | ji f 


Figure 7.1-4 timing diagram of CAM IF 601 


JPEG data timing diagram is similar with YUV data mode. 


Following is an example of Vsynv/Hsync(register Sync polarity 201): 
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» 


1 frame 


VSYNC JD ————— 


DATA[7:0] HAC f ( 20 
cmax [III ULT SJUUUL 


Figure 7.1-5 JPG timing diagram of CAM_IF 


SPI mode: 


Capture data at 
rising edge 


CS 


PDATA Ks) Y X Y 


(1, 2 or 4 bits) 


PCLK 


Figure 7.1-6 timing diagram of CAM_IF SPI mode 


CCIR 656 mode: 


SOF 
son l a EOF | 
| 
PDATA FF Y oo Y 00 sh Y Cb Y Cr i FF Y 00 00 9D ASX FF Y 00 00 X AB 
l l | 
PCLK 
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7.1.4 Function Description 


7.1.4.1 Diagram of DCAM TOP 


DCAM TOP SCALING Color 
(YUV422) Space 


Converter 


SCALING 


S 
(YUV422) "S 


Converter 


Color 
Space 
Converter 


Figure 7.1-8 diagram of DCAM TOP 


CAP TOP: 


This module was in charge of transacting YUV or JPEG data from sensor. It support 
down-sampling ,image-trimming, frame decimation and etc; 


1. Interface timing 


1.1. Support YUV4:2:2 and JPEG compression formats; 

1.2. Support Vref/Vsync and Href/Hsync. 

1.3. Support CCIR656 interface 1bit,2bit and4bit in YUV4:2:2 format. 

1.4. Support SPI sensor. 

1.5. Support sensor's output clock polarity inversion. 

1.6. Sensor's input clock is configurable by ARM. 

2. Frame control 

2.1. Support decimation on frames. The decimation factors can be configured by 
ARM. 

2.2. Which frame is captured could be configured by ARM. 

3. Image Size 

3.1. Support YUV4:2:2 format sensors up to 4092x4092. 

3.2. Support various image sizes smaller than 4092x4092, which is configured by 
ARM. 
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3.3. Support decimation on line and column in YUV4:2:2. The decimation unit on the 
horizontal and vertical direction are 1. The decimation factors can be configured 
independently by ARM. 

3.4. Support trimming images from the sensor in YUV4:2:2. The start point and the 


end point are configured by ARM. 
4. Whole module could be disabled by ARM based on DCAM working mode. 


SCALING: 


1. Support unsigned YUV422 input, The input data can be from two source, YUYV 
DATA from CAP, Y frame and UV frame from AHB Master. 
2. Support trimming function before scaling. And the timing size can be programmed by 
ARM 

Scaling factor from 1/4 to 4. 


3: 

4. |n slice mode, output horizontal size is up to 4092. 

5. Normal mode scaling output horizontal size up to 960. 
6. 


the 2D scalar has such work parameters: 
(1) Horizontal scaling 


For Y component, using fixed 8-tap and 8-phase filter; 

For U/V component, using fixed 4-tap and 8-phase filter; 

(2) Vertical scaling down 

For Y component, using variable tap and 8-phase filter, 2 <= Ky <= 4M/N <= 8; 

For U/V component, using variable tap and 8-phase filter, 2 <= Kc = Ky <= 8; 

(3) Vertical scaling up 

For Y component, using 4-tap and 8-phase filter; 

For U/V component, using 4-tap and 8-phase filter; 

7. | Whole module could be disabled bypassed by ARM based on DCAM working mode. 


NOTE: 
The input and output width of scaling module must be multiple of 4. 


The trimming function only be active in review mode. And it the trimming start and 
trimming size must be 4 aligned. 


Color space conversion: 
in charge of data format conversion between YUV and RGB. 
YUV2RGB: Convert YUV444 to RGB565 


y | Support YUV422 to RGB565 conversion. The input data format to this module should 
be YUV 422.The conversion coefficients is fixed . 


The algorithm for YUVTORGB is shown below: 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 670 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


359 

R 256 ||Y —180 
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256 256 
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256 
y Support dithering function and it can be enable or disable by software. 


RGB2YUV: Convert RGB888 or RGB565 to YUV422, we use fixed conversion 
coefficient. 


The formula as below shows: 


77 150 28 


256 256 256 ||R 0 


Y 
"EE ONE NAR MA 
V 


256 256 256 
128 — 107 21 |[B] [128 


256 256 256 


DCAM AHB MASTER: 

1. There are two output ports and one input port in DCAM AHB Master Interface, only 
one port can be active at one time. 

2. Support an arbiter between Port CAM, Port REV and Port YUV2RGB. The priority of 
Port CAM is highest. 

3. The interval between two burst can be configured by register. 

4. The AHB interface, DCAM VDB port and AHB part works in clk dcam domain, 


CAM I/F 


AHB UF 
<— P AHBM INTF AHBM VDBS LL —J94REV UF 
YUV2RGB IF 


SYNC_FIFO 
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Figure 7.1-9 diagram of AHB master 


7.1.4.2 Camera capture path: 


DCAM TOP SCALING 
= (YUV422) 


MEM 


CAP. = t 
TOP BUFFER Extemal 


Capture path 2 


Figure 7.1-10 camera data path 


Two separate camera capture path is supported in DCAM module, which can be 
active simultaneously. Both YUV422 YUV420 RGB565 and JPEG data can be capture by 
camera path 1.The output data from path1 can be YUV422 YUV420 and RGB565. 


7.1.4.3 Image resizing path 


m 


DCAM TOP 
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Figure 7.1-11 resizing data path 


In image resizing path, support different input data format scaling, include 
YUV422, YUV420, YUV400, YUV420(3 frame), RGB565 and RGB888. And 
support different output data format, include YUV422, YUV420 and RGB565. 
Limited by the size of line buffer, the output width must less than 960 in normal 
scaling mode. In slice mode, the output data width can be up to 4092. 


Image resizing path can’t be active if enable camera path 2. 


7.1.4.4 Video phone path 


Capture path 


— X 
TRIM&D SCALING Cer 
CAP TOP BUFFER [ B 
= [| ECI (YUV422) Space 
Converter 


Ls AHB 


an Color MAS 
: TN ROTAT TER 
S 
Review. ctr A T) m [—) 
Converter 


DCAM TOP Color 
= S TRIM& 4 Burst in 
pae f — ] Hey = —— | 


Converter N pem 


Resizing path ———— 


Figure 7.1-12 video phone data path 


In Video phone mode, work flow as following figures shows: 
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[dh 
VSP TOP 
DCAM IF 
SC TOP 
óms > 10ms 
LCDC 


Figure 7.1-13 video phone mode sequence. 


7.1.5 Control Registers 


7.1.5.1 Memory map 
ARM base address: 0x2020 0000 


Offset e. 
Description 

Address 

0x0000 DCAM CFG DCAM control 


0x0004 | CAMERA PATH CFG | CAMERA PATH control 


0x0008 CAM SRC SIZE Camera Source size 


0x0010 CAM1 TRIM START | CAM1 Trimming start 
0x0014 CAM1 TRIM SIZE CAM! Trimming size 


0x0018 REVIEW PATH CFG | Review control register 


0x001C | REV SRC SIZE Review Source size; 


0x002C | SLICE VER CNT Slice Vertical line count 


0x0030 DCAM INT STS DCAM interrupt status 


0x0034 DCAM INT MASK DCAM interrupt mask 
0x0038 DCAM INT CLR DCAM interrupt clear 
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Offset TEP 
Description 
Address 


0x003C | DCAM INT RAW DCAM interrupt raw 


0x0040 FRM ADDR O0 Frame address 0 


0x0044 FRM ADDR 1 Frame address 1 
0x0048 FRM ADDR 2 Frame address 2 
FRM ADDR 3 Frame address 3 


FRM ADDR 4 Frame address 4 


FRM ADDR 5 Frame address 5 


FRM ADDR 6 Frame address 6 
BURST GAP GAP between two burst 


ENDIAN SEL Endian adjustment 


AHBM STS AHB master status 


FRM ADDR 7 Frame address 7 
FRM ADDR 8 Frame address 8 


reserved 


0x010C CAP End position 


0x0110 CAP IMG DECI CAP image decimation parameter 


0x0114 | ATV MODE FIX 


0x0118 CAP OBSERVE CAP Observing register 


0x0120 CAP FRM SIZE Current capture size from JPEG or spi 
sensor 


0x0124 CAP SPI WIDTH SPI sensor control 
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Offset uu" 
Description 
Address 


0x0200 LUMA HCOEF 1 
- Luma horizontal coefficient table 1 
0x027C 


0x0280 
~ CHROMA HCOEF 1 | Chroma horizontal coefficient table 1 
0x02BC 


0x02F0 
~ VCOEFF_1 Vertical coefficient table 1 
0x03FC 


0x0400 LUMA HCOEF 2 
~ Luma horizontal coefficient table 2 
0x047C 


0x0480 

~ CHROMA HCOEF 2 | Chroma horizontal coefficient table 2 
0x04BC 

0x04F0 

~ VCOEFF_2 Vertical coefficient table 2 

OxO5FC 


0x2000 
~ Dcam_mem0O Cap buffer of DCAM 
Ox23FF 


0x2400 
A Dcam_mem1 Data buffer of camera path 
0x25FF 


0x2600 
s Dcam_mem2 Data buffer of review path 
0x27FF 


7.1.5.2 Register Descriptions 


7.1.5.2.1 DCAM_CFG Registers 


Description: DCAM configuration register 
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0x0000 DCAM configuration register(Reset 0x0000 0000) DCAM CFG 


EE ERES EE DESIRES ease EC RR 


Reserved 


| Type | 


Field Name Reset Description 
Value 


m | m | Ro Ja 25n0 Reseved | 


CLK_STATUS2 se ee ee e Current status of review path 


CLK_STATUS [5] 1’hO Current status of camera 
path 1 
[4] R/W 1'h0 


Review path or cam path2 
clock switch : 


1:HCLK; 0:clk. dcam; 
Camera path 1 clock domain 
switch; 

1:HCLK;0:clk_dcam; 


[2] R/W Tho Review path enable; 
1: enable; 0:disable; 
penc 


1: enable; O:disable; 


Camera path 1 enable; 


1: enable; 0O:disable; 
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7.1.5.2.2 CAM PATH CFG Registers 


Description: Camera path configuration register 


0x0004 Camera path configuration register(Reset 0x0000 0000) CAM PATH CFG 


ERE ESTEE ES ER ESSI ES ESI EILEEN SD ET STRE 


Reserved 


CAM1 ODA 
TA FORMA 
T 


Field Name Reset Description 
Value 


|o [Bt 16] LE 20'h0 [Reseved o O 


CAM1 UV420 AVG EN 4 [15] 1’b0 pees UV average when 
vertical down sample to 
YUV420 . 
only can be set in YUV420 
mode 


CAM1_DITHER_EN [12] 1: enable path1 dithering 


CAM1 ODATA FORMAT | [11:10] R/W 2'bO Output data format of cam 
path 1: 
00:YUV422 
01:YUV420; 
10:YUV2RGB 
11:reserved 
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CAM2 DECI EB R/W 1'ho 1:enable path2 1/2 
subsample 


CAM1_TRIM_EB ta) — |RW fro 1:enable path1 trimming 
CAM SC VER TAP [7:4] LEUR Vertical tap of scaling 


CAM SC BYPASS 1:bypass camera path 
scaling 


CAM1 DECI EB 1:enable path1 1/2 
subsample 

CAP MODE [1] 1:capture multi frame; 
0: only capture single 
frame 

CAP EB j CAP module enable; 
1: enable; O:disable; 


7.1.5.2.3 CAM SRC SIZE Registers 


Description: Camera source image size register. 


0x0008 Camera source size (Reset:0x0000 0000) CAM SRC SIZE 


Ei Sol 2 SEE RS Ro E RIO HN RR 


Reserved CAM SRC SIZE Y 


RESTE ec qp SERIES ee 


Reserved CAM SRC SIZE X 


Type 


Field Name Reset Description 
Value 


— [27:16] Cra 12'h0 feet _ of camera source 
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7.1.5.2.4 CAM DES SIZE Registers 


Description: Camera destination image size register. 
0x000C Camera destination size (Reset:0x0000_0000) CAM_DES SIZE 


tees Pe ENS 


Reserved CAM_DES_SIZE_Y 


CAM DESSRC SIZE X 


Field Name Reset Description 
Value 


— DES SIZE Y | [27:16] 11'h0 fees of camera 
destination 
CAM DES SIZE X | [11:0] 11'h0 Width of camera destination 


7.1.5.2.5 CAM. TRIM START Registers 


Description: Camera trimming start position register 
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0x0010 Camera trim start (Reset:0xOFFF_OFFF) CAM TRIM START 


te RESP a a S esl E E 


Reserved CAM TRIM START Y 


Reserved CAM TRIM START X 


RO W/R 


Field Name R/W Reset Description 
Value 


CAM_TRIM_START_Y | [27:16] R/W 12'"hFFF Vertical start position of 
camera path 1 trimming 


CAM TRIM START X | [11:0] R/W 12'hFFF Horizontal start position of 
camera path 1 trimming 


7.1.5.2.6 CAM TRIM SIZE Registers 


Description: Camera trimming size register 
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0x0014 Camera trim start (Reset:0x0000 0000) CAM TRIM SIZE 


ERR es ESSE E S E e S 


Reserved CAM TRIM SIZE Y 


Reserved CAM TRIM SIZE X 


Field Name R/W Reset Description 
Value 


n— TRIM SIZE Y | [27:16] 12'h0 Height of camera path 1 
trimming 


—' [11:0] 12'h0 Width of camera path 1 
trimming 


7.1.5.2.7 REV PATH CFG Registers 


Description: Review path configuration register 
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0x0018 Review path configuration (Reset 0x0000 0000) REV PATH CFG 


ESEIEIEIEIIEIEIEIEIEIEIEIERCIEAER 


E SC VER TA 
Reserved ROT MODE Reserved k 


Type | 


P 


RW 


SC VER TA |. YUV INPUT | SUB SAMPL OUTPUT M 
~ | .FORMATE E MODE ODE 
Type 


Field Name R/W Reset Description 
Value 


= MODE [26:25] Rotation direction: 
00: 90 
01: 270 
10: 180 
11: horizon mirror 


REV UV420 AVG EN | [18] Enable UV average when 
vertical down sample to 
YUV420 . 
Can be set, when output 
YUV420 or rotation 90/270 


SC VER TAP [17:14] zi [Rw — |40 Vertical tap of review 
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[IT —-L-L 
RGB INPUT FORMAT | [13] LN NE 1: RGB565; 0:RGB888 


YUV INPUT FORMAT | [12:11] 2'h0 00:YUV422 
01:YUV420 ( Y, UV 2 frame) 
10: YUV400 
11: YUV420 (Y, U, V3 
ENS 


SUB SAMPLE MODE [10:9] [20 foo: 1/2;01:1/4;10:1/8;11:1/16 
DITHERING EN a e m a Tebabie diri 


OUTPUT MODE [7:6] 00:YUV422 
01:YUV420 
10:RGB565 
11:reserved 


SCALING_MODE 1:slice mode; 0:normal 
mode; 


[SCALING BYPASS | BYPASS eTo UNE A CAMS | 1: bypass scaling; =| bypass scaling; 


SUB_SAMPLE_EB a} [RW — fro 1: enable sub sample 


REV_TRIM_EB 


REVIEW_START 


7.1.5.2.8 REV_SRC_SIZE Registers 


Description: Review source image size register of review path. In capture path2 mode, it 
indicate 


the input size of path2 scaling. 
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0x001C Review source size (Reset:0x0000 0000) REV SRC SIZE 


EE FER e EEG S S EE e E E 


SC8810 Design Specification 


Reserved REV SRC SIZE Y 


Reserved REV SRC SIZE X 


Field Name R/W Reset Description 
Value 


REV B SIZE Y | [27:16] 12'h0 Source height of review 
path; Or scaling input height 
of camera path 2 


| | nsu SS NN 
REV SRC SIZE X | [11:0] 12'h0 Source width of review path; 
or scaling input width of 
camera path 2 


7.1.5.2.9 REV DES SIZE Registers 


Description: Review destination image size register. In capture path2 mode, it indicate the 
output 
size of path2 scaling. 
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0x0020 Review destination size (Reset:0x0000 0000) REV DES SIZE 


ESTER RESET EE EPI S Ee e E HE 


Reserved REV DES SIZE Y 


Reserved REV DES SIZE X 


Field Name R/W Reset Description 
Value 


REV B SIZE Y | [27:16] 12'h0 Source height of review 
path or camera path 2 


a [11:0] 12'h0 Source width of review path 
or camera path 2 


7.1.5.2.10 REV TRIM START Registers 


Description: Review trimming start position register 
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0x0024 Review trim start (Reset:0xOFFF_OFFF) REV TRIM START 


ERE GSEs aS Eee RR PREIS ERN REN 


Reserved REV TRIM START Y 


Reserved REV TRIM START X 


RO W/R 


Field Name R/W Reset Description 
Value 


REV TRIM START Y | [27:16] R/W 12'"hFFF Vertical trimming start 
position of review path or 
camera path 2 


REV TRIM START X | [11:0] R/W 12'hFFF Horizontal trimming start 
position of review path or 
camera path 2 


7.1.5.2.11 REV TRIM SIZE Registers 


Description: Review trimming size register 
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0x0028 Review trim start (Reset:0x0000 0000) REV TRIM SIZE 


ESSI TER RESET ERES ESI S d Se Ee d E 


Reserved REV TRIM SIZE Y 


Reserved REV TRIM SIZE X 


Field Name R/W Reset Description 
Value 


REV TRIM m Y | [27:16] 12'h0 Trimming height of review 
path or camera path 2 


— [11:0] 12'h0 Trimming width of review 
path or camera path 1 


7.1.5.2.12 SLICE VER CNT Registers 


Description: Slice vertical count register. 
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0x002C Slice vertical count (Reset:0x0000 0000) SLICE VER CNT 


ESSI TER RESP a S c ee e SE EE 


Reserved SLICE O VCNT 


T | EN 


| Type | 


Field Name Reset Description 
Value 


— _O VONT | [27:16] 12'h0 fees a vertical line number 
of output when current slice 
mode scaling is done 


— BLK EN |[12] 1: indicate current slice is 
last one 


| SLICE 1 VONT. | | VONT [SLICE 1 VONT. | [11 :0] [RW O 12'h0 Line number of current slice 


7.1.5.2.13 DCAM INT STS Registers 


Description: DCAM interrupt status register. 
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0x0030 DCAM interrupt status (Reset 0x0000 0000) DCAM INT STS 


ESI IER REESE SESTERCE 


Reserved 


Se ppe eei 


CAM | CAM CAM 
Reserved 7 z 
J ME] EE FO a 


E SSA 


Field Name Reset Description 
Value 


[31:10] LN. 22h0 Reseved | 


EE TX DONE pees done of review path 
or camera path 2 

JPG_BUF_OVF JPEG data size exceeded 
the allocated buffer on 
SDRAM. 

CAM_FRM_ERR | [7] 1’ho Error is found in current 
frame 

CAM_LINE_ERR Line error is found in 
current frame. 


| CAP_BUF OVF” BUF_OVF Pos 6 4 NNI NE Camera Buffer overflow 

CAP TX DONE Data transfer done of 
camera path1 

CAP EOF [3] Tho Camera Interface’s end of 
frame indication to the next 
module 

CAP_SOF [2] 1'h0 Camera Interface's start of 
frame indication to the next 
module 
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SENSOR EOF [1] Sensor's end of frame 
indication to Camera 
Interface module 


SENSOR SOF i Sensor’s start of frame 
indication to Camera 
Interface module 


7.1.5.2.14 DCAM INT MASK Registers 


Description: DCAM interrupt mask register. 
0x0034 DCAM interrupt mask (Reset 0x0000 0000) DCAM INT MASK 
Kocer ESSET ESTE ER ES ES LO a 


Reserved 


Type 


ESSE SESS s Ed ee E A 


Reserved DCAM INT MASK 


Type 


Field Name R/W Reset Description 
Value 


-—Ó INT MASK 10'h0 Bit[i] = 1: DCAM interrupt is 
enabled for source i 
Bit[i] = 0: DCAM interrupt is 
disabled for source i 


7.1.5.2.15 DCAM_INT_CLR Registers 


Description: DCAM interrupt clear register. 
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0x0038 DCAM interrupt clear (Reset 0x0000 0000) DCAM INT CLR 


te EIE ee a IERRG 


Reserved 


fs zd ie PA | ee | a ta 


Reserved DCAM_INT_CLR 


Field Name R/W Reset Description 
Value 


LL INT CLR 10'h0 Write 1 into Bit[i] to clear 
bit[i] of ISP. INT RAW 
register. 


7.1.5.2.16 DCAM INT RAW Registers 


Description: DCAM interrupt raw register. 


0x003C DCAM interrupt raw (Reset 0x0000_0000) DCAM INT RAW 


RABI SES ESSE SH RASEN 


Reserved 


Reserved DCAM INT RAW 


Type 
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| [vae — | 


DCAM INT RAW — A. 10'h0 DCAM interrupt source raw 
bits 


7.1.5.2.17 FRM ADDR 90 Registers 


Description: Frame address 0 register. 


0x0040 Frame address 0 (Reset 0x0000 0000) FRM ADDR O0 


ee es es EE MESES SEEMS aua "s CIE 


FRM ADDR 0 


HESS ES ESI e HM E ES ELM 


| I CAN 


FRM ADDR 0 | [31:0] [RW [azro BYTE 


7.1.5.2.18 FRM ADDR 1 Registers 


Description: Frame address 1 register. 
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0x0044 Frame address 1 (Reset 0x0000 0000) FRM ADDR 1 


ERREUR DN ER E EORR ee on PRG RUN RM 


FRM ADDR 1 


FRM ADDR 1 


FRM ADDR 1 | [31:0] 32'h0 BYTE 


7.1.5.2.19 FRM ADDR 2 Registers 


Description: Frame address 2 register. 
0x0048 Frame address 2 (Reset 0x0000 0000) FRM ADDR 2 


ES EEE pes eal eae 


FRM_ADDR_2 


ESEPSSSCIEREICIEREAERERENERERERES 


pre ys 


7.1.5.2.20 FRM_ADDR_3 Registers 
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Description: Frame address 3 register. 


0x004C Frame address 3 (Reset 0x0000 0000) FRM_ADDR_3 


ee PERSON RES EROR IER I REGN RN 


FRM ADDR 3 


Ha HIR M SM EN BSP, 


FRM ADDR 3 


7.1.5.2.24 FRM ADDR 4 Registers 


Description: Frame address 4 register. 


Frame address 4 (Reset 0x0000 0000) FRM ADDR 4 


C Ei ee EHE 


FRM_ADDR_4 


Pep 
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7.1.5.2.22 FRM ADDR 5 Registers 


Description: Frame address 5 register. 


0x0054 Frame address 5 (Reset 0x0000 0000) FRM ADDR 5 


ESTIS ESSE ESSE E ESSI E e ERIS 


FRM ADDR 5 


FRM ADDR 5 


7.1.5.2.23 FRM ADDR 6 Registers 


Description: Frame address 6 register. 
0x0058 Frame address 6 (Reset 0x0000 0000) FRM ADDR 6 


EE ESTEE s TE cese S HE IE IE HER 


FRM ADDR 6 


FRM ADDR 6 


Type 
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7.1.5.2.24 BURST GAP Registers 


Description: Burst gap register. 


0x0060 Burst gap (Reset 0x0000 0000) BURST GAP 


ERE ESTEE E AS EC IRL 


Reserved 


Name Reserved BURST. GAP 
Type 


BURST GAP [4:0] R/W 5'h0 The interval cycles inserted 
between two block transfer. 


7.1.5.2.25 ENDIAN SEL Registers 


Description: Endian select register. 
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0x0064 Endian sel (Reset 0x0000 0000) ENDAIN SEL 


EESTI ESSE LES ee E ES S PETER REI. 


Reserved 


REV OUT E | REV OUT E | REV.IN EN REV IN EN 
Reserved 


NDIAN UV NDIAN Y DIAN UV DIAN y 
V 


Field Name R/W Reset Description 
Value 


PB 12] "(C rx 20'h0 [Reserved | 


DCAM_OUT_ENDIAN_UV | [11:10] UV data endian Lo NN for 
camera path 1; 


DCAM OUT ENDIAN Y Y or JPEG or RGB565 
data endian adjust for 


camera path 1; 
REV OUT ENDIAN UV F UV data endian adjust for 
rev output path; 
when write data out: 
00: original:{BO,B1,B2,B3} 
01:(B3,B2,B1,B0) 
10:{B2,B3,B0,B1} 
11: {B1,B0,B3,B2} 
REV_OUT_ENDIAN_Y : R/W Y or RGB data endian 
adjust for rev output path; 
when write data out: 
00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
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REV IN ENDIAN UV [3:2] UV or U or V data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO,B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11: {B1,B0,B3,B2} 


REV_IN_ENDIAN_Y [1:0] Y or RGB data Endian 
adjust for rev input path ; 
when read data: 

00: original:{BO;B1,B2,B3} 
01:{B3,B2,B1,B0} 
10:{B2,B3,B0,B1} 
11: {B1,B0,B3,B2} 


7.1.5.2.26 AHBM STS Registers 


Description: AHB master status registers. 


0x0068 AHB master status (Reset 0x0000_0000) AHBM_STS 


r | st | 0 | 20 | ae | a7 | 26 | as | 24 | 20 | ae | 20 | 20 | 19 | 18 | 17 | 16 | 
Name Reserved 

Type 
Eirnrananmnngnmunnnnn 


Reserved 


Field Name R/W Reset Description 
Value 
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7.1.5.2.27 FRM ADDR 7 Registers 


Description: Frame address 7 register. 


0x006C Frame address 7 (Reset 0x0000 0000) FRM ADDR 7 


wo E dE E eee ae s 


FRM ADDR 7 


Name FRM ADDR 7 
Type 


7.1.5.2.28 FRM ADDR 8 Registers 


Description: Frame address 8 register. 


0x0070 Frame address 8 (Reset 0x0000 0000) FRM ADDR 8 


ERE ESO NL: 59 00608 83 PRI Rn RSNIGISRIBN ERN 


Name FRM ADDR 8 
Type 


Bami E RE ERN SIRO GRE RT RR RESI RENI 


FRM ADDR 8 


Type 
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Frame address mapping: 


In different work mode, we need 


Addre Reg Capture path | Capture path | Review Large size Review &YUV 
Name 1 2 &YUV input slice mode | ( SFRAME) 
Frm addrO Captured YO | Source YO Source Y Source Y 
frame buffer frame buffer frame buffer 
(Source RGB) 

Frm addri Captured Source UOVO | Source U Source U 
UOVO frame frame buffer frame buffer 
buffer 

Frm addr2 Temp data Y | Source V 

frame buffer 

Frm addr3 Temp data U 

Frm_addr4 Destination Y or | Dest Y Destination Y 

Destination addr 
RGB 
Frm_addr5 Destination Dest U Destination 
Uovo Uovo 
Frm_addr6 Linebufer 
Frm_addr7 Captured YO or 
JPEG frame 
Frm_addr8 Captured 
UOVO frame 
buffer 
7.1.5.2.29 CAP_CTRL 
Description: CAP control register. 
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0x0100 CAP control register(reset 0x0000 0000) CAP CTRL 


ESSI TERES EE DESIRES SS ec ess Po RH EH 


Reserved 


mpm 


CAP CCIR. | | CAP. IF MO SENSOR M 
YUV TYPE NC. i 
PD E. DE ODE 


Ll oo ex [me 


Field Name Reset Description 
Value 


[31:14] Roo | 18'h0 [Reseved | 


— ' CCIR. PD Exc rU A qm ee Power down signal to sensor 


mE IF MODE [10:9] 00:8bit interface mode 
01:4bit interface mode 
10:2bit interface mode 
11:1bit interface mode 
For CCIR656 or CCIR 601 

YUV_TYPE [8:7] YUV sequence of sensor: 
0:YOUOY1V1 
1:YOVOY1U0 
2:U0YOVOY1 
3:VOYOUO0Y1 

dENN E E NM GNNNNNN 


CAP IF ENDIAN 0:big-endian: 1: little endian 
Only active for 4 bit 2 bit or 1 
bit YUV sensor 
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VSYNC POL 


o F 


Polarity of Vsync 
0: active low 


1: active high 


Polarity of Hsync 
0: active low 


1: active high 


1: ccir656 mode 


In CCIR656, only force copy 
can be use. 


0:ccir601 


SENSOR MODE | [2:1] 00:YUV, force copy is 
suggested. 
01:SPI :auto copy 
10:JPEG autocopy 
11:RAW RGB force copy is 
suggested: 


CCIR 656. sel m 


7.1.5.2.30 CAP. FRM CTRL 


Description: CAP frame count register. 
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0x0104 CAP frame control (Reset 0x0000 000F) CAP FRM CTRL 


ESEIEIEIEIEJEIEEIDEIEIEIEIEIER 


— | o 


Field Name R/W Reset Description 
Value 


EN FRM CLR | [22] If this bit is 1, the 
frame-counter will be “0” at 
the next frame start, and 
then this bit is self-cleared 
by HW. 


CAP FRM ONT |} [21:16] The counter is for the 
frames, which CAP issues to 
the next modules. 


ONE [5:4] 00:no deci 
01:1/2 
10:1/3 
11:1/4 
sensor’s frames. 


Note: 
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e When switch to capture mode, skip a few frame is suggested after configuring 
sensor, so set the PRE SKIP ONT to neglect the frame we not interested . 


7.1.5.2.31 CAP START 


Description: CAP start register. 


0x0108 CAP start (Reset 0x0080 0080) CAP START 


RE ESS SIS ETHIC n 


Reserved CAP. START Y 


| Name | mem car . iih 


[em el e remm — —— 
[em qe mm remm — 


7.1.5.2.32 CAP. END 


Description: CAP end register. 
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0x010C CAP end (Reset 0x00FF_OOFF) CAP END 


ESSI TERES EESTI S ese Es E OE 


Reserved CAP END Y 


| Name | A 


esee [m f eme po 
[em e [e emm — 
[em e m emm 


7.1.5.2.33 CAP IMG DECI 


Description: CAP image decimation register. 


0x0110 CAP image decimation (Reset 0x0000 0011) CAP IMG DECI 


e | at | 90 | 20 | ae | a7 | 26 | as | 24 | 20 | ae | 20 | 20 | 19 | 18 | 17 | 16 | 
Name Reserved 
Type 


Oe a ee S RU RR ee 


CAP_DECI_ CAP_DECI_ 
Reserved 


| Type | 
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CAP DECI Y [3:2] Y direction decimation factor 
0: Disable 
1: 1/2 
2: 1/4 
3: 1/8 


CAP DECI X | [1:0] X direction decimation factor 
0: Disable 
1:1/2 
2: 1/4 
3: 1/8 


7.1.5.2.34 ATV. MODE FIX 


7.1.5.2.35 CAP OBSERVE 


Description: CAP observe register. 


0x00118 CAP observe register (Reset 0x0000 0000) CAP OBSERVE 


SESE. e pep ER] GER 


Reserved 


Reserved 
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CAP OBSERVE |] o few PH Enable signal for observing 


7.1.5.2.36 CAP JPG CTL 
Description: CAP JPEG control register. 


0x011c CAP JPEG buffer control (Reset 0x0000 0020) CAP JPG CTL 
jst] at | 20 | 29 | 20 | 27 | 26 | 2s | 24 | 20 | ae | at | 20 | 19| 18| 1716 


Reserved 


ES ea ec s ec. o Sas 


Reserved JPG MEM SIZE 


Field Name Reset Description 
Value 


PB 10] A 22'h0 [Reserved o 


JPG buf SIZE 10'h0 The LN buffer size in 
external memory, which 
was prepared by software. 
(unit:32K BYTE) 

0: No limit 
1: 23K BYTE 
N: N * 32K 


7.1.5.2.37 CAP FRM SIZE 


Description: CAP frame size register. 
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0x0120 CAP frame size (Reset 0x0000 0000) CAP FRM SIZE 


EET ESE ae ESI E IIO 


Reserved CAP FRM SIZE 


Type 


8 Eu GRISER H0 R08 I6: Y EGIT RR PRIM SRI HORN ON 


CAP FRM SIZE 


Field Name R/W Reset Description 
Value 


| m4 jo SeN ene O | 
CAP_FRM_SIZE [23:0] 24'h0 Size of current frame, the 
unitis  BYTE,only active in 
Spi or jpeg mode 


7.1.5.2.38 CAP SPI CFG 


Description: SPI original width register. 


CAP SPI config register(reset 0Ox0000 0000) CAP SPI CFG 


Ra SEES e e e se n 


Reserved 
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Reserved 


Width of SPI sensor 
original image. 


n-1 BYTE. 


7.1.5.2.39 SCALING COEF TABLE 
The scaling coefficient fixed-point precision is 9-bit, range from [-2.0, 1.9921875] 
COEF table 1: 


Luma horizontal coeffient table: 8X72 


0x0200 Luma horizontal coefficient 1 [0] (Reset 0x0000 0000) LUMA HCOEF 1[0] 


ERST ERI ESL EST EE ESL ES ee ER HOAN 


LUMA HCO 
Reserved 
EF 1[0][17:0] 
RO 
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0x0204 Luma horizontal coefficient 1 [0] (Reset 0x0000 0000) LUMA HCOEF 1[0] 


ES FERES EE GESTERN 


LUMA HCO 
Name Reserved EF 1[0][35:1 
8] 
Type 


ER SS GR Rs RE GRON RR S RE HA ED IG 


LUMA HCOEF 1[0][35:18] 


0x0208 Luma horizontal coefficient 1 [0] (Reset 0x0000 0000) LUMA HCOEF 1[0] 


ES EB ES EC ES ESSE hk B SESS I EI 


LUMA HCO 
Reserved EF 1[0][53:3 
6] 


Type | 


e “a EE 


LUMA HCOEF 1[0][53:36] 
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0x020C Luma horizontal coefficient 1 [0] (Reset 0x0000_0000) LUMA HCOEF 1[0] 


CACICA 


LUMA_HCO 
Name Reserved EF_1[0][71:5 
4] 
Type 


E659 SS GR ee e IN 


LUMA HCOEF. 1[0][71:54] 


Chroma horizontal coefficient table: 8X36 


CHROMA HCOEF ue 
0x0280 Chroma horizontal coefficient 1 [0] (Reset 0x0000 0000) 


IESEIEJEJEJERESEREJEIEJEIEIEIEIEZES 


CHROMA H 
Reserved COEF 1[0][1 


CHROMA HCOEF 1[0][17:0] 
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CHROMA HCOEF 2m 


Chroma horizontal coefficient 1 [0] (Reset 0Ox0000 0000) 


IESEJEJEJEJEJEIEIEJEIEJEIEIEIEIEZES 


CHROMA H 
Reserved COEF 1[0][3 
5:18] 


[mopej[ejmmjm[ojejrjejs]jejs[2|t|o 
| Name | CHROMA HCOEF. 1[0][35:18] 
wef w-— NN 


Vertical coefficient table: 68X8 


DM Vertical coefficient (Reset 0OxX0000 0000) VCOEF 1[0] 
| sit | st | 0 | 29 | 20 | a7 | 26 | as | 24 | 20 | 2 | 21 | 20 | 19 | 18 | 17 | 16 | 
CHROMA_V 
fmf mm 
COEF_1[0] 
e| ug 00m Pow 
[mess mm mm] e ej r[ejsjajs[z| je] 


CHROMA VCOEF 1[0] LUMA VCOEF 1[0] 


Address | Register Signal Description 
Name Name 
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Address | Register Signal R/W | Defau | Description 
Name Name It 


0x0200 LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal - coefficient[17:0] 


0x0204 | Luma Hcoe | °°° [17:0] | R/W | 18'h0 | Video luma horizontal 
FF[0] 2 coefficient[35:18] 

0x0208 LUMA HCOE [17:0] | R/W |18'hO | Video luma horizontal 
FF[0] 3 coefficient[53:36] 

0x020c LUMA HCOE [17:0] | RW |18'hO | Video luma horizontal 
FF[0] 4 coefficient[71:54] 


0x0210 LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
FF[1] 1 . horizontal - coefficient[17:0] 


0x0214 | LUMA Hcoe | Sef! [17:0] | R/W | 18'h0 | Video luma horizontal 
FF[1] 2 coefficient[35:18] 
0x0218 LUMA HCOE [17:0] | RW. | 18’hO | Video luma horizontal 
FF[1] 3 coefficient[53:36] 
0x021C | LUMA HCOE [17:0] | R/W | 18’hO | Video luma horizontal 
FF[1] 4 coefficient[7 1:54] 
0x0220 LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
FF[2] 1 . horizontal - coefficient[17:0] 
coeff[2] ; ; . 
0x0224 LUMA HCOE [17:0] | RW |18'hO | Video luma horizontal 
FF[2] 2 coefficient[35:18] 
0x0228 LUMA HCOE [17:0] | RW | 18’hO | Video luma horizontal 
FF[2] 3 coefficient[53:36] 


0x022C LUMA HCOE [17:0] | RW |18'hO | Video luma horizontal 
FF[2] 4 coefficient[7 1:54] 


0x0270 VID LUMA H | Video luma | [17:0] | R/W | 18'hO | Video luma horizontal 
COEFF[7]_1 _horizontal_ coefficient[1 7:0] 
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Address | Register Signal R/W | Defau | Description 
Name Name It 
0x0274 | VID LUMA H | Coeff[7] [17:0] | RW | 18°hO | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 
0x0278 VID LUMA H [17:0] | RW | 18’hO | Video luma horizontal 
COEFF[7] 3 coefficient[53:36] 
0x027C | VID LUMA H [17:0] | RW |18'hO | Video luma horizontal 
COEFF[7] 4 coefficient[71:54] 


0x0280 VID CHROMA | Video chro Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
WI[0] al coeff low 
[0] 


0x0284 VID CHROMA | Video chro Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 


GH[0] al coeff hig 
h[0] 


0x0288 VID CHROMA | Video chro | [17:0] | R/W Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
W[1] al coeff low 
[7] 
0x028C | VID CHROMA | Video chro | [17:0] | R/W Video chroma horizontal 
 HCOEFF-HI | ma horizont coefficient[17:0] 
GH[1] al coeff hig 
h[7] 


0x02B8 VID CHROMA | Video chro | [17:0] | R/W Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
W[7] al_coeff_low 
0x02BC | VID CHROMA | Video chro | [17:0] | R/W Video chroma horizontal 
 HCOEFF HI | ma_horizont coefficient[17:0] 
GH[7] al coeff hig 
h 
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Defau | Description 
It 


Address | Register Signal R/W 
Name Name 


Video luma Vertical 
coefficient[8:0] 


Video Chroma vertical 
coefficient[8:0] 


0x02F0 VID VCOEFF[ | Video luma 
0] . vertical co 
eff[0] 
Video_chro 
ma_vertical_ 
coeff[0] 
Reserved 


Reserved 


Video luma Vertical 
coefficient[8:0] 


0x02F4 VID_VCOEFF[ | Video luma 
1] . vertical co 
eff[1] 
Video_chro 
ma_vertical_ 
coeff[1] 
Reserved [31:1 
8] 


Video Chroma vertical 
coefficient[8:0] 


-- Reserved 


Ox03FC | VID VCOEFFT[ | Video luma 
35] . vertical co 
eff[67] 


Video luma Vertical 
coefficient[8:0] 


Video chro 
ma vertical | 
coeff[67] 


Video Chroma vertical 
coefficient 


wp mere 
8] 


COEF table 2: 


Address | Register Signal R/W Description 
Name Name 
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Address | Register Signal R/W | Defau | Description 
Name Name It 


0x0400 LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
FF[0] 1 . horizontal - coefficient[17:0] 


0x0404 | Luma Hcor | °°° [17:0] | R/W | 18'h0 | Video luma horizontal 
FF[0] 2 coefficient[35:18] 

0x0408 LUMA HCOE [17:0] | R/W |18'hO | Video luma horizontal 
FF[0] 3 coefficient[53:36] 

0x040c LUMA_HCOE [17:0] | RW | 18’hO | Video luma horizontal 
FF[0] 4 coefficient[71:54] 


0x0410 LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
FF[1] 1 . horizontal - coefficient[17:0] 


0x0414 | LUMA Hcoe | COC! [17:0] | R/W | 18'h0 | Video luma horizontal 
FF[1] 2 coefficient[35:18] 
0x0418 LUMA HCOE [17:0] | RW. | 18’hO | Video luma horizontal 
FF[1] 3 coefficient[53:36] 
0x041C | LUMA HCOE [17:0] | R/W | 18’hO | Video luma horizontal 
FF[1] 4 coefficient[7 1:54] 
0x0420 LUMA HCOE | Video luma | [17:0] | RAW | 18'hO | Video luma horizontal 
FF[2] 1 . horizontal - coefficient[17:0] 
coeff[2] ; ; . 
0x0424 LUMA HCOE [17:0] | RW |18'hO | Video luma horizontal 
FF[2] 2 coefficient[35:18] 
0x0428 LUMA HCOE [17:0] | R/W | 18’hO | Video luma horizontal 
FF[2] 3 coefficient[53:36] 


0x042C LUMA HCOE [17:0] | RW |18'hO | Video luma horizontal 
FF[2] 4 coefficient[7 1:54] 


0x0470 VID LUMA H | Video luma | [17:0] | R/W | 18'hO | Video luma horizontal 
COEFF[7]_1 _horizontal_ coefficient[1 7:0] 
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Address | Register Signal R/W | Defau | Description 
Name Name It 
0x0474 | VID LUMA H | Coeff[7] [17:0] | RW | 18°hO | Video luma horizontal 
COEFF[7] 2 coefficient[35:18] 
0x0478 VID LUMA H [17:0] | RW | 18’hO | Video luma horizontal 
COEFF[7] 3 coefficient[53:36] 
0x047C | VID LUMA H [17:0] | RW |18'hO | Video luma horizontal 
COEFF[7] 4 coefficient[71:54] 


0x0480 VID CHROMA | Video chro Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
WI[0] al coeff low 
[0] 


0x0484 VID CHROMA | Video chro Video chroma horizontal 
 HCOEFF HI | ma horizont coefficient[17:0] 


GH[0] al coeff hig 
h[0] 


0x0488 VID CHROMA | Video chro | [17:0] | R/W Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
W[1] al coeff low 
[7] 
0x048C | VID CHROMA | Video chro | [17:0] | R/W Video chroma horizontal 
 HCOEFF-HI | ma horizont coefficient[17:0] 
GH[1] al coeff hig 
h[7] 


0x04B8 VID CHROMA | Video chro | [17:0] | R/W Video Chroma horizontal 
HCOEFF LO | ma horizont coefficient[17:0] 
W[7] al_coeff_low 
0x04BC | VID CHROMA | Video chro | [17:0] | R/W Video chroma horizontal 
 HCOEFF HI | ma_horizont coefficient[17:0] 
GH[7] al coeff hig 
h 
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Defau | Description 
It 


Address | Register Signal R/W 
Name Name 


Video luma Vertical 
coefficient[8:0] 


Video Chroma vertical 
coefficient[8:0] 


OxO4FO0 VID VCOEFF[ | Video luma 
0] . vertical co 
eff[0] 
Video_chro 
ma_vertical_ 
coeff[0] 
Reserved 


Reserved 


Video luma Vertical 
coefficient[8:0] 


0x04F4 VID_VCOEFF[ | Video luma 
1] . vertical co 
eff[1] 
Video_chro 
ma_vertical_ 
coeff[1] 
Reserved [31:1 
8] 


Video Chroma vertical 
coefficient[8:0] 


-- Reserved 


Ox04FC | VID VCOEFFT[ | Video luma 
35] . vertical co 
eff[67] 


Video luma Vertical 
coefficient[8:0] 


Video chro 
ma vertical | 
coeff[67] 


Video Chroma vertical 
coefficient 


wp ie p mee 
8] 


7.1.6 Application Notes 


7.1.6.1 Camera capture path 
Software operation suggestion: 


YUV data format capture: 
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a. 


SU qe A 


Configure sensor via I2C, 
Enable DCAM module, and clear interrupt and set relative interrupt mask. 
Configure DCAM global control register and AHB master register. Include 


DCAM CFG, CAMER CFG, CAM SRC SIZE, AHB frame address register and 


CAM DST SIZE if enable scaling. 


SC8810 Design Specification 


If enable scale&trimming in YUV capture mode. Scaling coefficient table 1 is needed. 


Filled in relative cap registers. Set shadow register, auto copy is suggested. 
Set cap eb to start capture. 

Wait CAP TX DONE interrupt. 

If camera path2 is enabled, wait REV TX DONE. 


Data store method: 


Camera path1: 


Frm addr 7 


YO,Y1,Y2,Y3 


Y4,Y5.Y5.Y7 


Sensor AHB 
master 
UO,VO,ULVI 
U2,VZU3,V3 


JPEG capture data memory store: 


Frm addr 7 


BO0,B1,B2,B3 
B4,B5,B6,.B7 


AHB 
master 


Sensor 


Bn-1,Bn,0,0 


Camera path 2: 
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Frm addr 0 


YO,Y1,Y2,Y3 
Y4,Y5,Y5,Y7 


AHB 
Sensor le 
Sensor ES master 


U0,V0,UL,V1 
U2,V2,U3,V3 


7.1.6.2 Image resizing path 
Software operation suggestion: 
Normal mode: 


a. Enable DCAM module and clear interrupt and set relative interrupt mask. 

b. Configure DCAM global control register. Include DCAM_CFG, REVIEW_CFG, 
REV_SRC_SIZE, REV_DST_SIZE and AHB frame address registers, 

c. If enable scaling module. Fill in scaling coefficient table 2 . 
Set review start. 
Wait REV TX DONE interrupt. 


Slice mode operation: 


a. Enable DCAM CLK and clear interrupt and set relative interrupt mask. 

b. Configure DCAM global control register. Include DCAM CFG, REV SRC SIZE, 
REV DST SIZE and AHB frame address registers, 

C. Set frm addi2, frm addr3,frm addr6, If the destination width exceed 960. 


Fill in scaling coefficient table 2. 
Enable slice mode and Fill in SLICE VCNT INPUT. The standard vertical number 
64,128 and 256 is suggested. 
Caution: The trim start y must be O, if current slice is not first slice block. 
f. Wait REV_TX_DONE interrupt, And check AHBM_STS ,make sure it is IDLE; 
So, one slice mode review process completed. Read SLICE O VONT can get the total line 
numbers hardware have send out. 


g. After VSP operation, begin the new slice mode review. 
h. Repeat step d, e, f. until the left vertical line is less than standard vertical 
number. 
i. Fill in the left line number to SLIC VONT INPUT. 
j. Start review. 
k. Wait REV_TX_DONE; 
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Data store method: 

Normal review mode: 

Input data: YUV422/YUV420/YUV400; 
output data: YUV422 


YO,Y1,Y2,Y3 


Y0,Y1,Y2,Y3 
Y4,Y5,Y5,Y7 Y4,Y5,Y5,Y7 


AHB master 


U0,V0,U1,V1 


U0,V0,U1,V1 
U2,V2,U3,.V3 | UV 


U2,V2,U3,V3 


Figure 7.1-13 data store scheme of review mode(a) 


Input data: YUV420(3 Frame) ; 
output data YUV. (with Scaling enable) 


In YUV 3 frame, the input horizontal size must be multiple of 8. 


Frm addr 0 Frm_addr_4 
M SCALER Y0,Y1,Y2,Y3 
EIS YA,Y5,Y5.Y7 


Frm addr 
UO, VO,UL,VI 


U2,V2,U3,V3 
< AHB master 
Frm addr |2 UO,VO,ULVI 


UO, VO,ULVI U2,V2,U3,V3 


U2,V2,U3,V3 


Figure 7.1-14 data store scheme of review mode(b) 


Input data: YUV420(3 Frame) ; 


output data YUV. (with Scaling bypass). 
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In YUV 3 frame, the input horizontal size must be multiple of 8. 


Caution : in current mode, the yuv2rgb shouldn't be enabled. 


SCALER 


U0,V0,U1,V1 
U2,V2,U3,V3 
a U0,V0,U1,V1 
U0,V0,U1,V1 U2,V2,U3,V3 
U2,V2,U3,V3 


Figure 7.1-15 data store scheme of review mode(c) 


Input data YUV; 
output data: RGB565. 


Frm_addr 0 
YO, YLY2,Y3 SCALER Frm addr 6 


Y4,Y5,Y5.Y7 


U0,V0,U1,V1 
U2, V2,U3,V3 
RGBn-1,RGBn 


RGBO,RGBI 
RGB2,RGB3 


Frm a| 


Figure 7.1-16 data store scheme of review mode(d) 


Input data: RGB565; 
Output data: RGB565 
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Frm addr O SCALER 


RGBO,RGBI RGBO,RGBI 
RGB2,RGB3 RGB2,RGB3 


AHB master 
RGBn-1,RGBn RGBn-1,RGBn 


Figure 7.1-17 data store scheme of review mode(e) 


Input data:RGB888; 
output data RGB565: 


Frm_addr_0 SCALER Frm_addr_6 


RGBO,RGBI 
RGB2,RGB3 


AHB master 


RGBn-1,RGBn 


Figure 7.1-18 data store scheme of review mode(f) 


RGB888 data format : 


[31:24] | [23:16] | [15:8] | [7:0] 


reserved R G B 


Large size(dst hor size»640) slice mode review: 
Input data: YUV 
Output data: YUV422 
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Frm addr0 
SCALER 


Frm addr4 


UO, VOUL VI AHB maste 


U2, V2,U3, V3 


Frm addr5 


Frm addr6 Line buffer data 


Figure 7.1-19 data store scheme of slice mode(g) 


Temp Y size: (dst size X * slice i vcnt) BYTE; 
Temp UV size: (dst size X* slice i vcnt) BYTE; 
Line buffer data size: 

Dst size y * 8 BYTE; 


Input data: RGB565/RGB888 
Output data: RGB565 


Frm addr 0 F. dd3 
rm a 
SCALER — 
Des RGB 


Frm addr Line buffer data 


Figure 7.1-20 data store scheme of slice mode(f) 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 725 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC8810 Design Specification 


7.2 Rotation 


7.2.1 Overview 


The module works as accelerator to help software processing image rotation 
operation. 


Change list: 
| Add trimming function 


| Modify the macro block size to 16X16 to improve the performance. 


7.2.2 Features 
| Support byte, half word and word format image rotation. 
| Support UV 422 data mode rotation. 
| Support 90, 270 ,180 and mirror rotation. 


| Support image size up to 4092X4092. 
| Support image trimming before rotation. 


7.2.3 Signal Description 
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7.2.4 Function Description 


ROT TOP 
ea 
T| 
<L 
UNIT_ROT 
NZ = 
dma 
dma_dck 


SRAM(64X32) 


Figure 7.2-1 Diagram of rot_top 


The above figure depicts the diagram of ROTATION module. This module contains of 2 
units except one 64X32 memory, rot intf and unit rot . 


7.2.4.1 Rot intf&unit rot 


This two module is in charge of coordinate rotation. 
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Image hegith :h 
Image width : w, 


(0,0) X (0,0) X 


u 


W 
h IMAGES.» 


original x-h-b 


Figure 7.2-2 rotation coordinate 


The whole image will be divided into several blocks according to the image size and 
rotation unit. First, we rotate the block position. Secondly we rotate every pixel in one block. 


Rotate 90 degree: 
Pixel addr = h(a + 1) - b (h = (RotationUnit = 0)? 7: 15). 
Byte addr = pixel addr << PixelFormat (PixelFormat != 3) 

Roate 270 degree 
Pixel addr = h(w-a) +b 


Byte addr = pixel addr << PixelFormat (); 
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For the pixel with 4bytes, we only need to change its memory position. If one pixel with 
the following coordinate (a, b) enters the rotation module, it will have another coordinate(x, y). 
X=8-b; (Suppose that Rotation Unit is 8) 
Y-a. 
As the result, the memory address will be 8(a--1) —b; (a[2:0], b[2:0]) 

After rotation: (a+b*i) * i = -b «a"i; 

Coordination shift 8 left: 8-b+a*i; 

Index in memory (64X32): 8*a + (8 — b) = 8(a+1) —b. 


For the pixel with 2bytes, firstly, we should rotate it, and align the half-word. Suppose pixel 
position is (a, b), after rotation, the position will be (16-b, a), and the pixel position in memory 
will be (8(a--1) —b)/2.(a[2:0], b[2:0]) 

After rotation: (a+b*i) * i = -b «a"i; 

Coordination shift 8 left: 8-b+a*i; 

Index in memory (64X32): 8*a + (8 — b) = 8(a+1) —b. 


For the pixel with only one byte, suppose pixel position is (a, b), the finial position will be 
16(a+1) —b, and the memory address will be ((16(a+1) —b)/4); (a[3:0], b[3:0]) 

After rotation: (a+b*i) * i 2 -b «a*i; 

Coordination shift 16 left: 16-b-a*i; 

Index in memory (64X32): 16*a (16 — b) = 16(a+1) —b. 


7.2.4.2 Rotation mode 


Support four rotation modes : 


original 
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270 


\O 
w id 


180 mirror 


Figure 7.2-3 rotation mode 


7.2.5 Control Registers 


7.2.5.1 Memory map 
ARM base address: 0x2080 0000 


Offset re, 
Description 
Address 
0x0400 SrcDataStartAddr Start address of source 
0x0404 DesDataStartAddr Start address of destination 


0x0408 IMGSIZE Image size 


0x040C ROTCTRL Rotation control 


0x0410 ORIGWIDTH Original image width 
0x0414 ORIGOFFSET Offset position in original image 
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Offset 


Description 
Address 


DMACHnCFGO DMA channel configuration 0 


DMACHnCFG1 DMA channel configuration 1 


DMACHnSrcAddr DMA channel source address 


DMACHnDesAddr DMA channel Destination address 
DMACHnLLPtr DMA channel link list pointer 


DMACHnSDI DMA channel SDI 


DMACHnSBP DMA channel SBD 


DMACHnDBP DMA channel DBP 


7.2.5.2 Register Descriptions 
7.2.5.2.1 SrcDataStartAddr Registers 
Description: Source data start address 
0x0400 Source data start address(Reset 0x0000 0000) SrcDataStartAddress 
EIEJEJEIEJF'EIEGCIEJEREIEJEREUEZ 
SrcDataStartAddress 


Type R/ 


Ww 
SrcDataStartAddress 


Type | Reset | Description 
Value 


[31:0] 32'hO0 | Start address for raw data in external memory 


7.2.5.2.2 DesDataStartAddr Registers 


Description: Destination data start address 
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0x0404 Destination data start address(Reset 0x0000 0000) DesDataStartAddress 


te se EGER S AA 


DesDataStartAddress 


Type 


CACCE OR NH OR Rd RON SRI 


DesDataStartAddress 


Field Name Type | Reset | Description 
Value 


SrcDataStartAddr | [31:0] 32'h0 | destination address inextermalmemory | address in external | destination address inextermalmemory | 


7.2.5.2.3 IMGSIZE Registers 


Description: Source image size register; 


0x0408 Source Image size (reset 0x0000 0000) 


RS ESSI EUER ESOS SR ER ERI RR RS RS RT GN 


PIXELFORM 
Reserved 


Type | 


mL m 
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PIXELFORMAT | [25:24] Pixel format: 
2’h0: 1Byte/Pixel 
2'h1: 2Byte/Pixle 
2'h2: 4Byte/Pixel 


[IMGWIDTH — | [IMGWIDTH — |23: 12] [RW O 12'h0 Image width of source 
IMGHEIGHT [11:0] RWO | 12'h0 Image height of source 


7.2.5.2.4 ROTCTRL Registers 


Description: Rotation control registers. 


0x040C Rotation control (Reset 0x0000_0000) ROTCTRL 


fel (ee ee ES LEN ea 


Reserved 


Name Reserved ROT_DIR 
Type 


ROT_EN [3] R/W Tho Rotation Enable, This bit will 
be auto cleared after rotation 
is done. 


ROT_DIR [2:1] Rotation direction: 
00: 90 
01: 270 
10: 180 
11: horizon mirror 
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1:uv422 mode 


0:normal mode 


7.2.5.2.5 ORIGWIDTH Registers 


Description: Original image width register; 


0x0410 Original image width size (reset 0x0000 0000) ORIGWIDTH 


EIER E e es Sd 


MEUM 


EXCICEIEEICIGDRDCOERERERERES 


Reserved ORIGWIDTH 


ORIGWIDTH | [11:0] [RW [izno Width of original image 


7.2.5.2.6 ORIGOFFSET Registers 


Description: offset position of original iamge register; 
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0x041C Offset position of original position (reset 0x0000 0000) ORIGOFFSET 


ESESESESEZICICSESEESESEE EE 


Reserved ORIG START Y 


Type 


| Name | ORIG. START. Y ORIG. START. X 


L— | START Y | [23:12] 12'h0 Start Y position in original 
iamge 

ORIG START X | [11:0] 12'h0 Start X position in original 
iamge 


7.2.5.2.7 DMACHnCFGO Registers 


Description: DMA channel configuration 0 register. 


0x0420 DMA channel configuration 0 (Reset 0x0042 0000) DMAChnCFGO 


eS "eps SERB E AE 


Dest 
LLen SrcDataWidt DestDataW id 
Reserved ReqModeSel Wra Reserved 
h th 


| Name | BurstLength 
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SrcDataWidth | [27:26] 2'h0 Source data width. 00: byte. 
01: half-word. 10: word. 

DestDataWidth | [25:24] 2'h0 Destination data width. 00: 
byte. 01: half-word. 10: word. 


ReqModeSel [23:22] 2'h1 2'b01: Transaction mode, 
one request for one 
transaction. 

SrcWrapEn [21] 1'h0 Source Address Wrapping 
Enable. 1'b0: disable 


DestWrapEn [20] Destination Address 
Wrapping Enable. 1’b0: 
disable 


— [17] Channel No Auto-Close 
0: ChnEn is set by ARM and 
cleared automatically after a 
request completed. 
1: ChnEn is set and cleared 
only by ARM. 


ARAS ee 


Burst_Length [15:0] 16'h0 Burst Length 
The unit is BYTE. 
MUST be ChnSrcDataWidth 
boundary. 


7.2.5.2.8 DMACHnCFG1 Registers 


Description: DMA channel configuration 1 register. 
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0x0424 DMA channel configuration 1 (Reset 0x0000 0000) DMACHnCFG1 


EESTI ee GESSERIT RIEN 


Reserved TotalTransactionLength 


Type 


8 Eu PR IR ORG OO FR PRIM SRI HORN ON 


TotalTransactionLength 


Field Name R/W Reset Description 
Value 


TotalTransactionLength | [24:0] 25'h0 Total Transaction length. 
Unitis BYTE 


7.2.5.2.9 DMACHnSrcAddr Registers 


Description: DMA channel source address register. 
0x0428 DMA channel source address (Reset 0x0000 0000) DMACHnSrcAddr 
= [s |s| | |27 |2 | 2s | 24 |s | 2 |21 |2 | 18 | w | 7 | i6 


DMACHnSrcAddr 


Ppd IER EUER RS SA FERT HIR SIS IIR 


DMACHnSrcAddr 


Field Name Reset Description 
Value 
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DMACHnSrcAddr DMA channel Source 


address 


7.2.5.2.10 DMACHnDesAddr Registers 


Description: DMA channel Destination address register. 


0x042C DMA channel destination address (ResetOx0000 0000) DMACHnDesAddr 


Koo ee 


DMACHnDesAddr 


0 0 0 0 0 0 0 0 0 0 0 0 0 0 0 


DMACHnDesAddr 


Field Name R/W Reset Description 
Value 
DMACHnDesAddr [31:0] 32'h0 DMA channel destination 
address 


7.2.5.2.11 DMACHnLLPir Registers 


Description: DMA channel link list pointer register. 
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0x0430 DMA channel link list pointer (Reset 0x0000 0000) DMACHnLLPtr 


Re GES ea S e ds E 


DMACHnLLPtr 


Type 


n OR HO M to Rl RON SRI NONE 


DMACHnLLPtr 


Field Name R/W Reset Description 
Value 


DMACHnLLPtr [31:0] 32'h0 Link list pointer to the next 
node address. MUST be on 
8-word boundary. 

So when writing, bit [4:0] is 
omitted; When reading, bit 
[4:0] is 0. 

If LLEnd is set, indicating 
the current transaction is 
last one of the list, LLPtr is 
unused. 


7.2.5.2.12 DMACHnSDI Registers 


Description: DMA channel source transfer Interval register. 
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DMA channel source transfer interval (Reset value) DMACHnSDI 


SrcTransferAddrStep 


Field Name Reset Description 
Value 


| sroTransferSel | | srcTransferSel | [31] (RO = | 1'ho | oinoreased;t:decreased; | | O:increased;1:decreased; | increased; :decreased; 
|. [Bü eor heo [Reseved 00 


SrcTransferAddrStep | [29:16] 14'h0 Source Transfer address 
step.The unit is BYTE 


DestTransferSel [15] Ro [tho O:increased;1:decreased; 


DestTransferAddrStep | [13:0] 14'h0 Destination Transfer 
address step. The unit is 
BYTE 


7.2.5.2.13 DMACHnSBP Registers 


Description: DMA channel source block post-modification register. 
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0x1000 0000) 
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DMA channel source block post-modification (Reset 
DMACHnSBP 


TES ESSERE ESAE EIE E SEES ESI CIE ORIG 


Res 
erve SrcBurstMode 
d 


L3 — 


reserved DMACHnSBP 


ee ee PP 
ERICH 
LIN NN 


— [30:28] 000 - Single Transfer; NSEQ 
for each transfer; 
001 — INCR for unspecified 
length 
011 — INCR4; 
101 — INCR8; 
111 — INCR16; 


— [25:0] 26'h0 Sets the post-modification 
value of the source's current 
address, between the Read 
transfer of the last element in 
a source block to the first 
element of the next block 
during a cluster transfer. The 
value is in 2’s complement, 
which means that both 
positive and negative values 
are supported. The 
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post-modification value is 


summed with the source 
current address following a 
block Read transfer. 


Note: The value must be set 
to an integer multiple of the 
data width; setting it to a 
different value may yield 


unexpected behavior. 


7.2.5.2.14 DMACHnDBP Registers 


Description: DMA channel destination block post-modification register. 


DMA channel destination block post-modification (Reset 
0x043C m DMACHnDBP 
value 


reserved DMACHnDBP 


DMACHnDBP 


DestBurstMode | [30:28] 3'hí 000 - Single Transfer; NSEQ 
for each transfer; 
001 — INCR for unspecified 
length 
011 — INCR4; 
101 — INCR8; 
111 — INCR16; 
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— [25:0] 26'h0 Sets the post-modification 
value of the destination's 
current address, between the 
Read transfer of the last 
element in a source block to 
the first element of the next 
block during a cluster 
transfer. The value is in 2's 
complement, which means 
that both positive and 
negative values are 
supported. The 
post-modification value is 
summed with the source 
current address following a 
block Read transfer. 


7.2.6 Application Notes 


7.3 LCDC 


7.3.1 Overview 


LCD Controller (LCDC) is used to fetch image data and OSD data, blend these data, and 
output to LCD panel or write back to memory. There are 6 data sources, one for image 
source, and five for OSD source, these 6 source data can be blended with alpha 
simultaneously. 


7.3.2 Features 
| Support 6 layer alpha blending, 5 for OSD and 1 for image, the image layer is the bottom 
one, the OSD1 is the more top one, and in turn, the OSD5 is the most top one; 
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| Support YUV422/YUV420/YUV400/RGB888/RGB565/RGB666/RGB555 data format in 


image layer; 


| Support RGB888/RGB565/RGB666/RGB555/GREY data format in OSD1 layer, when in 
RGB565, it can be with individual alpha data; 


| | Support RGB888/RGB565/RGB666/RGB555/GREY data format in OSD2/3/4/5 layer, 


when in RGB565, only support block alpha; 


Table xx Data Format 


Format Code Daia Mapping 
YUV422 | 0000 
Y | [81:24] | [23:16] | [15:8] | [7:0] | UV | [81:24] | [23:16] | [15:8] | [7:0] 
YO Val Y2 Y3 UO Vo U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal. 
Data address should be half-word-aligned, size should be 2x pixels. 
YUV420 | 0001 
Y | [81:24] | [23:16] | [15:8] | [7:0] | UV | [31:24] | [23:16] | [15:8] | [7:0] 
YO Y1 Y2 Y3 UO VO U2 V2 
Y4 Y5 Y6 Y7 U4 V4 U6 V6 
The U/V data is half of the Y data in horizontal and vertical. 
Data address should be half-word-aligned, size should be 2x pixels. 
YUV400 | 0010 
Y | [81:24] | [23:16] | [15:8] | [7:0] | 
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Y3 


Y4 


Y5 


Y6 


Y7 


No U/V source data in this format, but we replace them with constant 0x80. 


Data address should be half-word-aligned, size should be 2x pixels. 


RGB888 | 0011 
[31:24] [23:16] [15:8] [7:0] 
AO RO GO BO 
A1 R1 G1 B1 
Ax is pixel alpha. 
RGB666 | 0100 
[31:24] -- [21:16] -- [13:8] -- [5:0] 
AO -- RO -- GO -- BO 
Al -- Ri -- G1 -- B1 
Ax is pixel alpha. 
RGB666 to RGB888: R/G/B[5:0] € (R/G/B[5:0], 2(R/G/B[0])] 
RGB565 | 0101 
[31:27] [26:21] [20:16] [15:11] [10:5] [4:0] 
RO GO BO R1 G1 B1 
R2 G2 B2 R3 G3 B3 
When in OSD1 layer, it includes the below alpha data. 
[31:24] [23:16] [15:8] [7:0] 
AO Al A2 A3 
A3 A2 Al AO 
Ax is pixel alpha, Px = (Ax, Rx, Gx, Bx}. 
RGB565 to RGB888: R/B[4:0] + (R/B[4:0], S(R/B[0]]), G[5:0] € {G[5:0], 
2{G[0]}} 
RGB555 | 0110 
[31] [30:26] | [25:21] | [20:16] | [15] [14:10] | [9:5] [4:0] 
AO RO GO BO Al R1 G1 B1 
Ax is pixel alpha, 0 for 8’h00, 1 for 8'hff. 
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RGB555 to RGB888: R/G/B[4:0] + (R/G/B[4:0], 3{R/G/B[O}}} 


GREY 0111 


[81:24] [23:16] [15:8] [7:0] 


GO G1 G2 G3 


Gx is pixel grey, with the constant R, G and B, become a pixel: Px = (Gx, R, 
G, B}. 


reserved | 1001~ | For future. 


1111 
All data support 3 switch mode 
[31:24] [23:16] [15:8] [7:0] 
switch mode | Byteo Bytet Byte2 Byte3 
Half-wordO Half-word1 
0 ByteO Byte1 Byte2 Byte3 
1 Byte3 Byte2 Byte1 ByteO 
2 Half-word1 Half-wordO 
reserved 


| Support color key, one layer with same color key value; 

| Support dithering, RGB888 to RGB666 or RGB888 to RGB565; 

| Support writing back to memory, data can be RGB888/RGB565/RGB666; 
| Support 2 panel, and one can be FMARK panel; 


| Support MCU |/F, data type can be RGB565/RGB666/RGB888, bus type can be 
8bits/9bits/16bits/18bits/24bits; 


7.3.3 Signal Description 
Table LCDC Signal List 


alana i e] 
Command or data indication, '0' for command, '1' for 
data. 


Device select, active low. 
Device select, active low. 
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Reset control, active low. 
Read control, active low. 
Write control, active low. 


7.3.4 Function Description 
The LCDC's application is as below. 


----* capture 
----* display 


Figure xx LCDC Application 


As above diagram, it includes 3 paths, the first one is Memory->LCDC->Memory; the second 
one is Memory->LCDC->Main Panle; the last one is Memory->LCDC->Sub Panel. 


The LCDC's module diagram is shown in Figure xx. 


le—> OSD5 fetch 
A OSDx fetch 
Jj to 
b : Panel 
AHB| |. OSD1/Alpha f ee 
| -—- — r itheri p > LCM 
Maste fetch Dithering Output Ctrl C 
Pad Alpha i 
o | EN Blendin 
: mage(Y/UV) YUV2RGB g 
fetch i 
{| Capture : ' 
SETTRA OOO e nnno LCD CLK Domain __; 
AHB CLK Domain 
AHB|Slave Config regs 
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Figure xx LCDC Module Diagram 


The LCDC mainly does alpha blending along multi layer data, it supports up to 6 layers 
simultaneously. As above diagram, the LCDC includes multi clients for AHB master request, 
so it has an arbiter for AHB master interface, the "OSDx fetch" gets the top layer data and 
prepares for blending, the "Image fetch" gets bottom layer data and prepares for blending. 
Because blending only for RGB format data, but image data may be YUV format data, so a 
YUV2RGB module applied for YUV data. When all data are ready, "alpha blending" fetches all 
source and formats these data to RGB888, then blends them, if no source in some position, 
"alpha blending" outputs background color. Blended image may be output to LOM or write 
back to memory, when write back, the "capture" module will finish this task. For most 
applications, output may be RGB565 or RGB666, so the ‘dithering’ transform the RGB888 
data to RGB565 or RGB666. Before send to LCM, "output ctrl” synchronizes data to cross 2 
clock domains (LCM is in AHB clock) and sends to LCM. The LCDC also includes some 
configure registers. 


7.3.4.1 YUV to RGB 


The blending only support RGB888 data format, so the YUV image data must be conversed to 
RGB888 before blend. Before the YUV changed to RGB, YUV can be adjusted for special 
application, the adjustment as below, 


Y tmp = (Y - 128) * contrast / 64 + 128 + brightness; 
Y' = CLIP(Y tmp, 255, 0); 

U tmp = (U- 128) * saturation / 64 + 128; 

U' = CLIP(U tmp, 255, 0); 

V tmp = (V- 128) * saturation / 64 + 128; 

V' = CLIP(V tmp, 255, 0); 


After this, the Y'U'V' will be changed to RGB, this conversion uses the constant coefficient 
matrix calculation, the calculation formula as below. 


R 1 0 359/256 || Y' —180 
G/=|1 —88/256 -183/256||U'|*| 136 
B 1 454/256 0 y' —227 


As above formula, the input data is YUV444, so the fetched data must be up-sampled to 
YUV444 before converse. 


When the input is YUV422, we need to up-sample UV in horizontal. 
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YUV422 
E 8 W E TLL 
E 8 NW @ . 
E NE E @ . .. 


p] Original UV pixel 
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YUV444 
1000A 


[] Interpolated/duplicated UV pixel 


Figure xx YUV422 to YUV444 Conversion 


When the input is YUV420, we need to up-sample UV in horizontal, and duplicate UV in 


vertical. 
YUV420 
E E E @ ..... 
D H H H 


[p] Original UV pixel 


YUV444 
10000A 


[] Interpolated/duplicated UV pixel 


Figure xx YUV420 to YUV444 Conversion 


When the input is YUV400, we need to replace the UV with some constant vale, here is 0x80. 


YUV400 


Y 


YUV444 


Y 


U/V is some a constant value 


Figure xx YUV400 to YUV444 Conversion 


7.3.4.2 Alpha Blending 


The main function of this sub-module is blending image and OSD, when no image or OSD, the 
background will be displayed, the blending is alpha weighed average, a color-key function also 


implemented in here, when pixel vale is equal to color-key value, the pixel will become zero 


alpha. 


The LCDC supports up to 6 layers blending, so it will do 5 blending, 


The first one is blending image and OSD1, 


blend1 = osd1_din * osd1_alpha + img din * (1 — osd1_alpha) 


= (osd1_din — img_din)*osd1_alpha + img din 
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The second one is blending blend1 and OSD2, 
blend2 = osd2 din * osd2 alpha + blend1 * (1 — osd2 alpha) 
= (osd2 din — blendi)*osd2 alpha + blend1 
The third one is blending blend2 and OSD3, 
blend3 = osd3 din * osd3 alpha + blend2 * (1 — osd3 alpha) 
= (osd3 din — blend2)*osd3 alpha + blend2 
The fourth one is blending blend3 and OSD4, 
blend4 = osd4 din * osd4 alpha + blend3 * (1 — osd4 alpha) 
= (osd4 din — blend3)*osd4 alpha + blend3 
The fifth one is blending blend4 and OSD5, 
blend5 = osd5 din * osd5 alpha + blend4 * (1 — osd5 alpha) 
= (osd5 din — blend4)*osd5 alpha + blend4 


For less resource, all blending share the same blending logic, the alpha blending as below. 


(top-bottom) 


alpha 
blend 


bottom 


Figure xx Blending Architecture Diagram 


Alpha selection is below, 


if(pixel dat == color key) 
alpha = 8'h0; 

else if(blk alpha sel -- 1) 
alpha = block alpha; 

else 


alpha = pixel alpha; 


Blending calculation is below, 


if(alpha == 8'hff) 
blend = top; 
else if(alpha == 8’h00) 


blend = bottom; 


else 
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blend = (top - bottom) *alpha + bottom; 


Here the top is upper level pixel and the bottom is lower level pixel; alpha is from the upper 
layer. 


The LCDC also supports a new blending mode, it only for 2 layer application, the top layer is a 
processed result by SW, as a normal layer, it includes RGB data and Alpha data, but the Alpha 
data is used for bottom layer, the new blending mode is shown below, 


blend1 = img_din * osd1_alpha + osd1_din 


7.3.4.3 Dithering 


Here an threshold-matrix dithering algorithm is presented. 


Dither Matrix T 


RGB565/RGB666 


RGBS888 


Figure xx Dithering Data Flow 


Dithering data flow is shown as Figure xx. In the module which Ri[7:0] is converted to Ro[4:0], 
the dither matrix T can be a simple 4x4 matrix as follow. 


040 5 
6 27 3 
15 14 
8362 


When conversing RGB888 to RGB565, Ri[7:0] is separated to two parts. The first part is the 
higher five bits Ri[7:3] and the second part is the low three bits Ri[2:0]. The low three bits 
Ri[2:0] is compared with the corresponding element in the threshold matrix. If Ri[2:0] is bigger 
than the corresponding element, the Ri[7:3] add 1. Otherwise, Ri[7:3] remains its initial value. 
The output result Ro[4:0] is equaled with Ri[7:3]. The next pixel does the same cycle 
processing. In the row direction of image pixel array, column exchange should be done after 
every four pixel processed. Also namely, the first row move to the fourth row, the rest three 
rows move forward one by one in order(1->4, 2->1, 3-22, 4->3). After finish four times column 
exchange, reverse the present threshold matrix, the do the column exchange. In the column 
direction of image pixel array, row exchange should be done after every four pixel line 
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processed. After finish four times row exchange, reverse the present threshold matrix, then do 
the row exchange. The method of row exchange is as same as column exchange which is 
described above. 

When Gi[7:0] is converted to Go[5:0], we the threshold matrix dithering algorithm. The dither 
matrix T can be a simple 2x2 matrix at follow. 


EH 


Gi[7:0] is separated to two parts. The first part is the higher six bits Gi[7:2] and the second part 
is the lower two bits Gi[1:0]. The lower two bits Gi[1:0] is compared with the corresponding 
element in the threshold matrix. If Gi[1:0] is bigger than the corresponding element, the Gi[7:2] 
adds 1. Otherwise, Gi[7:2] remains it initial value. The output result Go[5:0] is equaled with 
Gi[7:2]. 

For Bi[7:0] is converted to Bo[4:0]. We apply the same threshold method for Ri[7:0] to Ro[4:0]. 
When conversing RGB888 to RGB666, the Ri[7:0], Gi[7:0] and Bi[7:0] all are same as Gi[7:0] 
at above. 

Dithering includes 565 and 666 two modes, when in display mode, the mode decided by 
LCM’s configure; when in capture mode, the mode is decided by capture format. 


7.3.4.4 LCM 


LCM receives AHB data or LCDC data and transfers them with a specified panel interface. 
This sub-module's block diagram is shown in below. 


AHB bus 


LCM regs H | 


AHB Data 
AHB FIFO -———* 


Timing} Ctrl 


| MCU I/F [> 
to Panel 


LCDC Data 


from/to Output 


Figure xx LCM Block Diagram 


The panel interface is SRAM-like interface, also named MCU interface, it includes 2 types, one 
is M6800, and the other is 18080. The 8080 and 6800 read/write control is shown as below. 
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i pue | 100ns | 150ns 
Ir dq do Uu b W T d d d d wp cL d d 
witen 8080 mode: 
E ycle— ——» R: — read cycle — — 
clk 
write cycle 
WR_N 
read cycle 
RD_N 
[0] WDATA RDATA 
6800 mode 
WR N1 
RD N1 A cn £N — < 
write cycle read cycle 


Figure xx 8080/6800 Read/Write Control 


The timing of read or write can be configured, the timing parameters are defined below. 


Ons 50ns 100ns 150ns 200ns 
| | | | | | | | | | | | | | | | | | | | 
1 2 E 
CD Valido v alid1 
csn 
MAPA PPP PEP ET DOS A TATE SUA POS TS 
LPW =6 
»CSS >C SS þe I——HPW = 
we_n 
wdata X wdata0 X wdata1 
rdata X data0 X 
M——HPW = 4— 
elt IN IA a OVA a VAVAN NÉ NV NA NÉ NÉ NA NÉ NÉ. NE NÉ NÉ NÉ NAI AVA 
parm. cnt BE 0 (5 (4X8 KAKI X 0X8 X 2X 1X9 sx 4X3 K2K1K0K3K2X 4 
Icd_status IDLE S ACTIVE DEACTIVE IDLE S ACTIVE DEACTI 
-sam ple rdata0 -sample rdat 
param cnt zero 
cmd cnt 1 0 
Hatch wdata0 Hatch wdata1 
lcm rdata valid L1 X 
last cmd 
CSS=1 LPW=6 HPW-4 
Figure xx LCM Read/Write Timing Parameter Defines 
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AHB transfer can be used to initialize the panel, test the panel, update few data, read back 
panel data; LCDC transfer is used for normal display. The AHB data is priority to LCDC data, 
when LCDC is refreshing, must not send AHB data randomly. 
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7.3.4.5 


The LCDC includes 2 data flow, one is for display, and another is for capture. They are can not 
work at the same time. They are shown in Figure xx and Figure xx. 


Data Flow 


}¢—>| OSD5 fetch 
A OSDx fetch 
r to 
AHB : OSD1/Alph ps 
y al 
E pa > Dithering || Output Ctrl F>] LCM 
Maste| t fetch 
—— Alpha 
o Blendin 
i mage(Y/UV)-—*, YUV2RGB 9 
fetch 
Data Flow 
Cu NT a oe » 
Figure xx Data Flow for Display 
I*—» | OSD5 fetch 
A OSDx teteh ss] Uo 
= EoI ë NAM Data Flow 
anel | P OSD1/Alph pus 
: pha| Ss 
| m— — 0 ————— j 7 x 
Master) , fetch Dithering 2 
—— Alpha es 
o |! Blendin sd 
à mage(Y/UV) YUV2RGB g 28 
fetch 
(‘| Capture 
Figure xx Data Flow for Capture 
These 2 data flow can separate several stages, following is their detail information. 
Data fetch stage: 
It includes image fetch and OSD fetch, the image or OSD data stored in memory is linear, this 
data maybe map to a big picture, but we can trim the picture to our interesting region by 
configuring a special base address and region size. We must note the next line address should 
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be added the pitch other than the region's horizontal size. The data view for this stage as 


below. 
Base address Images i Image/OSD picture 
X 
— | 
| — Pitch — —*| 


- Picture data EE Fetched data 


Figure xx Data View in Fetch Stage 


Data blending stage: 

All active layers data are blended at a work plane based on their owner display start position 
and size. In single layer region, display the active layer data; in multi layer region, display the 
blended data; in spare region, display the background. The start position is based the work 
plane's origin. The data status is shown in Figure xx. 


] Work plane view 
Sinis Biendng Image StartXY|& size 
Ò Fa 
OSD1 StartXY siz 
OSD2 StartXY & size 


Work plane size 


Background filling 


Figure 3.17 Data View in Blending Stage 


Data refreshing stage: 


After blending, blended data in work plane will be sent to LCM for LCD display. Normally, we 
update the entire work plane, we also need to update part region for many applications. The 
LCM window start position and size can decide LCM refreshing region, of course, it can cover 
the entire plane. The data view as Figure xx. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 755 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC8810 Design Specification 


Work plane view 


Panel refreshin 


LCM StartXY & size 


[.] LCM refresh window 


Figure xx Data View in Refreshing Stage 


Data capture stage: 

In capture mode, the blended data will be wrote back to memory. Normally, we capture the 
entire picture, but we also need to write back part picture, the capture start position and size 
can decide our interesting region, the capture base address decide the memory storage 
position, when write back, the next line address should be added by capture pitch. The data 
view in capture stage as Figure xx. 


Work plane view 


Memory mapping 
— 


Capture StartXY & size Capture base addre 


Capture window 


Figure xx Data View in Capture Stage 


7.3.5 Control Registers 


7.3.5.1 Memory map 
ARM Base address: 0x20700000 


Table LCDC Control Register Address Map 


LCDC Global Control 


0x0000 LCDC CTRL LCDC module control 


0x0004 LCDC. DISP. SIZE LCDC work plane size 


0x0008 LCDC LCM START LCDC display window start 
position 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 756 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


0x0020 


IMG_CTRL 
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Image layer configuration 


0x0024 


0x0028 


0x002c 


0x0030 


0x0034 


0x0050 


0x0054 


IMG Y BASE ADDR 


IMG, UV. BASE ADDR 


Image layer Y component base 
address when in YUV format, or 
image layer base address when 
in others format. 


Image layer UV component 
base address only when in YUV 
format. 


IMG SIZE XY image layer size 
IMG PITCH Image layer pitch 


IMG DISP XY 


OSD1 CTRL 


OSD1 BASE ADDR 


Image layer start position in 


work plane. 


OSD1 Layer Control 


OSD1 layer configuration 


OSD!1 layer data base address 


0x0058 


0x005c 


OSD1i ALPHA BASE ADDR 


OSD1 SIZE XY 


OSD1 layer alpha data based 
address only when OSD1 is 
RGB565 and uses pixel alpha. 


OSD! layer size 


0x0060 


0x0064 


OSD1 PITCH 
OSD1 DISP XY 


OSD! layer pitch 


OSD! layer start position in 
work plane 


0x0068 


0x006c 


0x0070 


OSD1 ALPHA 


OSD1 GREY RGB 


OSD1 CK 


OSD! layer alpha 


OSD!1 layer RGB constant of 
GREY format 


OSD! layer color-key 


OSD2 Layer Control 


0x0080 


OSD2_CTRL 


OSD2 layer configuration 


0x0084 


OSD2_BASE_ADDR 


OSD2 layer data base address 
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0x008c OSD2 SIZE XY OSD2 layer size 
0x0090 OSD2_PITCH OSD2 layer pitch 


0x0094 OSD2_DISP_XY OSD2 layer start position in 


work plane 
0x0098 OSD2_ALPHA OSD2 layer alpha 


0x009c OSD2 GREY RGB OSD2 layer RGB constant of 
GREY format 


0x00a0 OSD2 CK OSD2 layer color-key 


OSD3 Layer Control 
0x00b0 OSD3_CTRL OSD3 layer configuration 


0x00b4 OSD3 BASE ADDR OSD3 layer data base address 


0x00bc OSD3_SIZE_XY OSD3 layer size 
Ox00c0 OSD3_PITCH OSD3 layer pitch 


0x00c4 OSD3 DISP XY OSD3 layer start position in 
work plane 


0x00c8 OSD3 ALPHA OSDS layer alpha 


0x00cc OSDS8 GREY RGB OSD3 layer RGB constant of 
GREY format 


0x00d0 OSD3 CK OSDS layer color-key 


OSDA Layer Contro! 
0x00e0 OSD4 CTRL OSDA layer configuration 
0x00e4 OSD4 BASE ADDR OSDA layer data base address 


0x00e8 dummy 
0x00ec OSD4 SIZE XY OSDA layer size 


0x00f0 OSDA4 PITCH OSDA layer pitch 


Ox00f4 OSD4_DISP_XY OSDA layer start position in 
work plane 


Ox00f8 OSD4_ALPHA OSDA layer alpha 
Ox00fc OSD4_GREY_RGB OSD4 layer RGB constant of 
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GREY format 


0x0100 OSD4 CK OSDA layer color-key 


OSD5 Layer Control 


0x0110 OSD5_CTRL OSD5 layer configuration 


OSD5 BASE ADDR OSD5 layer data base address 
OSD5 SIZE XY OSD5 layer size 


OSD5 PITCH OSD5 layer pitch 


OSD5 DISP XY OSD5 layer start position in 
work plane 


OSD5 ALPHA OSD5 layer alpha 


OSD5 GREY RGB OSD5 layer RGB constant of 
GREY format 


0x0130 OSD5 CK OSD5 layer color-key 


Capture Control 
0x0140 CAP CTRL Capture configuration 


0x0144 CAP BASE ADDR Capture base address 


0x0148 CAP START XY Capture start position in work 
plane 


CAP SIZE XY Capture size 


CAP PITCH Capture pitch 


Interrupt Control 


0x0170 LCDC IRQ EN LCDC interrupt enable 


0x0174 LCDC IRQ CLR LCDC interrupt clear 
0x0178 LCDC IRQ STATUS LCDC masked interrupt 
0x017c LCDC IRQ RAW LCDC raw interrupt 
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LCM Control 


0x0180 LCM CTRL LCM device configuration 
0x0184 LCM_TIMINGO Timing setting for CSO device 
0x0188 LCM_TIMING1 Timing setting for CS1 device 


0x018c LCM RDATA Read back data from LCM 
device 


0x0190 LCM RSTN LCM device reset control 
0x01a0 LCM CMD AHB channel command 
0x01a4 LCM DATA AHB channel data 


7.3.5.2 Register Descriptions 


7.3.5.2.1 LCDC CTRL 


Description: LCDC module control 

LCDC module control (reset 0x0) LCDC CTRL 
Ez renes e pepe p res. es pepe pepe pn 
LE — |.  .  . 


Type 


a REOR IR AG RS EC RR EC 


BLE 
DIT | LCD 
ND. 
REQ GAP Reserved HER | C R 
MO 
.EN | UN 
DE 


Field Name Type | Reset | Description 
Value 


[Yano Deme — S Eý 
[  jwa]ejm]em  — Sý 
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BLEND MODE | [5] R/W | thO Blending mode 
0- L = LO*(1-alpha) + L1*alpha; 
1- L = LO*alpha + L1 (only for 2 layer application). 


DITHER EN [4] R/W | 1'hO dithering enable 
0-disable; 
1-enable. 
Dithering includes 565 and 666 two modes, when 
in display mode, the mode decided by LCM 
setting; when in capture mode, the mode is 
decided by capture format. 


LCDC run, write ‘1’ to run the LCDC, it will be 
cleared by HW. 

FMARK POL [2] R/W | 1'hO Fmark signal polarity contro! 
0-fmark valid at ‘1’; 

UT 1-fmark valid at '0'. 

FMARK MODE | [1] R/W | hO External FMARK panel setting 
0-FMARK device; 
1-Non-FMARK device. 

LCDC_EN R/W | 1'hO LCDC enable control 
0-LCDC Disable 
1-LCDC Enable; 


7.3.5.2.2 LCDC DISP SIZE 


Description: LCDC work plane size. 
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0x0004 LCDC work plane size (reset 0x0) LCDC DISP SIZE 


E5808 E5599 E SUR ES RIA eae I n IERI RN 


Reserved DISP SIZE Y 


Reserved DISP SIZE X 


Field Name Type | Reset | Description 
Value 


DISP SIZE Y | [27:16] 12'h0 | Work CN ——— vertical size, should be >0 and 
«1024. 


DISP SIZE X | [11:0] 12'h0 | Work plane horizontal size, should be >0 and 
«1024. 


7.3.5.2.3 LCDC LCM START 


Description: LCDC display window start position. 
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0x0008 LCDC display window start position (reset 0x0) LCDC LCM START 


SRE Ee AEA 


Reserved LCM START Y 


Reserved LCM START X 


Field Name Type | Reset | Description 
Value 


LCM START Y | [27:16] | R/W | 14'hO CY _____ window vertical start position, it is based 
on the top left point of work plane. Please 
ensure it is in work plane. 


LCM START X | [11:0] R/W |12^hO0 | Display window horizontal start position, it is 
based on the top left point of work plane. Please 
ensure it is in work plane. 


7.3.5.2.4 LCDC LCM SIZE 
Description: LCDC display window size 
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0x000c LCDC display window size (reset 0x0) LCDC_LCM_SIZE 


ET S93 e ee Eee I n8 FERIIS IURN I 


Reserved LCM SIZE Y 


Reserved LCM SIZE X 


Field Name Type | Reset | Description 
Value 


LCM SIZE Y | [27:16] | RW | 12'hO CEF CNS — window vertical size, it is based on the 
top left point of work plane. Please ensure it is in 
work plane. 


LCM SIZE X | [11:0] RAN |12h0 | Display window horizontal size, it is based on the 
top left point of work plane. Please ensure it is in 
work plane. 


7.3.5.2.5 LCDC BG COLOR 
Description: LCDC background color. 
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0x0010 LCDC background color (reset 0x0) LCDC BG COLOR 


ETE ESSE e e eos EST E EHE 


Reserved BG R 


BG G BG B 


Field Name Type | Reset | Description 
Value 


7.3.5.2.6 LCDC FIFO STATUS 
Description: LCDC internal FIFO status. 
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0x0014 LCDC internal FIFO status (reset 0x155555) LCDC FIFO STATUS 


ERR ESOS e es ES EUR IRR E 


OUTPUT FI DITHER FIF | Y2R FIFO S 
Name Reserved 
FO STS O STS TS 
Type RO 


OSD5_FIFO OSD4_FIFO OSD3_FIFO OSD2_FIFO OSD1_FIFO | OSD1_ALPH | IMG_UV_FIF | IMG_Y_FIFO 
_STS _STS _STS A_FIFO_STS O STS 


mwl e fe fe | 
ale HH E Bor uH 


Field Name i Description 


[31:22] i Reserved 


OUTPUT_FIFO_STS [21:20] à Cross domain FIFO info. 
[21] - FIFO full status, ‘1’ for full; 
[20] - FIFO empty status, ‘1’ for empty. 


DITHER_FIFO_STS [19:18] Dithering output FIFO info. 
[19] - FIFO full status, ‘1’ for full; 


[18] - FIFO empty status, ‘1’ for empty. 


Y2R_FIFO_STS [17:16] | RO j YUV to RGB work FIFO info. 

[17] - FIFO full status, *1' for full; 

[16] - FIFO empty status, ‘1’ for empty 
OSD5 FIFO STS [15:14] | RO i OSD5 layer FIFO info. 

[15] - FIFO full status, ‘1’ for full; 

[14] - FIFO empty status, ‘1’ for empty 
OSD4_FIFO_STS [13:12] | RO i OSD4 layer FIFO info. 

[13] - FIFO full status, ‘1’ for full; 

[12] - FIFO empty status, ‘1’ for empty 
OSD3 FIFO STS [11:10] | RO i OSDS layer FIFO info. 
S T [11] - FIFO full status, ‘1’ for full; 
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OSD2_FIFO_STS : OSD2 layer FIFO info. 
[9] - FIFO full status, ‘1’ for full; 
[8] - FIFO empty status, ‘1’ for empty 


OSD1_FIFO_STS : OSD!1 layer FIFO info. 
[7] - FIFO full status, ‘1’ for full; 
[6] - FIFO empty status, ‘1’ for empty 


OSD1 ALPHA FIFO STS . OSD! layer alpha FIFO info, it is active 
when OSD1 is RGB565 with pixel 
alpha. 

[5] - FIFO full status, ‘1’ for full; 

[4] - FIFO empty status, ‘1’ for empty 


IMG_UV_FIFO_STS Image layer UV data FIFO info, it is 
active when image is YUV422 and 
YUV420 format. 


[3] - FIFO full status, ‘1’ for full; 


[2] - FIFO empty status, ‘1’ for empty. 


IMG_Y_FIFO_STS Image layer Y data FIFO info. 
[1] - FIFO full status, ‘1’ for full; 


[0] - FIFO empty status, ‘1’ for empty 


7.3.5.2.7 IMG_CTRL 


Description: Image layer configuration. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 767 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EP SPREADTRUM SC8810 Design Specification 


0x0020 Image layer configuration (reset 0x0) IMG CTRL 


BETES ESE ESSI ESPERE RERO 


Reserved 


ae 


IMG UV SW | | IMG Y SWI 
Reserved IMG FORMAT Reserved 
ITCH 


z 


Field Name Type | Reset | Description 
Value 


pf ota par amo | Reseved S 


IMG_UV_SWITCH | [11:10] | R/W E image data is RGB format, it is useless; 
when image data is YUV format, it is image 
layer UV data byte order in a 32bits word, the 
source is B;B,B5$B;, the destination is: 
0-BoB;B2Bs3; 
1-B3B2B;Bo; 
2-B2B3BoB:; 
3-reserved. 


IMG_RB_SWITCH R/W | 1'hO R/B order switch for RGB data 
0- DONCT switch; 
1- exchange R and B. 
Active for RGB888/666/565/555 data. 
IMG Y SWITCH [8:7] R/W | 2'hO Image layer Y/RGB data byte order in a 32bits 
word, the source is BoB;B2Bs, the destination 
IS: 
0-Bo9B,B;B;; 
1-B35B?BiBo; 
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2-B2B3B0B1; 
3-reserved. 


IMG_FORMAT [6:3] R/W | 4'hO Image layer data format, it supports following 

ones: 

0000-YUV 422; 

0001-YUV420; 

0010-YUV400; 

0011-RGB888; 

0100-RGB666; 

0101-RGB565; 

0110-RGB555; 

Others are invalid. 


[ erem ]mes 7. 
IMG EN R/W | 1'hO Image layer enable 

0-disable; 

1-enable. 


7.3.5.2.8 IMG Y BASE ADDR 


Description: Image Y component base address. 


0x0024 Image Y component base address (reset 0x0) IMG Y BASE ADDR 


SESE "ne e eS EH a cn 


IMG. Y. BASE ADDR 


IMG, Y. BASE ADDR 


Field Name Type | Reset | Description 
Value 
IMG Y BASE ADDR 32'h0 | When image is YUV format, it is Y data base | | When image is YUV format, it is Y data base | is YUV format, it is Y data base 
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address; when image is RGB format, it is 
RGB data base address. 


7.3.5.2.9 IMG UV BASE ADDR 


Description: Image UV component base address. 


IMG UV BASE ADD 
0x0028 Image UV component base address (reset 0x0) 


R 
AC Eee se de 


IMG. UV. BASE ADDR 


SAE KRIMI i RIO NR SS ER SN EN 


IMG. UV. BASE ADDR 


Field Name Type | Reset | Description 
Value 
IMG UV BASE ADDR | [81:0] | R/W | 32'h0 | When image is YUV format, it is UV data 
base address; otherwise, it is useless. 


7.3.5.2.10 IMG SIZE XY 


Description: Image layer size. 
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Image layer size (reset 0x0) IMG SIZE XY 


FERT ESOS EE SUR ES RORIS ee n FUSION E 


Reserved IMG SIZE Y 


Reserved IMG SIZE X 


Field Name Type | Reset | Description 
Value 


[31:28] RO | 4'hO Reseved o | 


E SIZE_Y [27:16] | R/W | 12’hO | Image CaN size, it is based on the 
top left point of work plane. Please ensure it 
is in work plane. 


O i pe [m peee 


IMG_SIZE_X [11:0] | R/W | 12'hO | Image layer horizontal size, it is based on the 
top left point of work plane. Please ensure it 
is in work plane, and image data is word 
aligned. 


7.3.5.2.11 IMG PITCH 


Description: Image layer pitch. 
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0x0030 Image layer pitch (reset 0x0) IMG PITCH 


E a ER ESTIS EE EESTI BER RR En EUIS IRE ER 


Reserved 


ERES a EN IRI RS RS URGE od STRA UR FORM 


| Name | Reserved IMG. PITCH 


Field Name Type | Reset | Description 
Value 


[31:12] RO | 20'h0 Reseved 00 0 | 
—— [11:0] 12'h0 La NN layer pitch. 


7.8.5.2.12 IMG. DISP XY 


Description: Image layer start position. 


0x0034 Image layer start position (reset 0x0) IMG DISP XY 


Beso E E S s eo e i e t Io e lel 


Reserved IMG DISP Y 


Reserved IMG DISP X 


Field Name Type | Reset | Description 
Value 
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IMG DISP Y [27:16] | R/W | 12’hO | Image layer vertical start position, it is based 
on the top left point of work plane. Please 
ensure it is in work plane. 


IMG DISP X [11:0] | R/W | 12’hO | Image layer horizontal start position, it is 
based on the top left point of work plane. 
Please ensure it is in work plane. 


7.3.5.2.13 OSDx CTRL 


Description: OSD layer configuration, x=1~ 


5. 
OSD1 layer configuration (reset 0x0) 


0x0110 OSD5 layer configuration (reset 0x0) OSD5 CTRL 


SEC [EOS ESSE s ap Es EH TIR 


Reserved 


OSD1 ALPH OSDx SWIT 
Reserved X OSDx FORMAT 
A SWITCH CH 


SS BSR 


Field Name Type | Reset | Description 
Value 


[31:12] fee Je 20'h0 Reseved | | 
EM [11:10] OSD1 sees ILIEL I alpha data byte order in a 
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32bits word, the source is BoB1B2Bs, the 
destination is: 


0-B;B,B?Bs; 

1-B3B;B,Bo; 

2-B2B3BoB;; 

3-reserved. 

NOTE: only OSD1 layer has this field, 

and it is active when OSD1 layer format 

is RGB565 with pixel alpha. 
OSDx_RB_SWITCH R/B order switch for RGB data 

0- DONOT switch; 

1- exchange R and B. 

Active for RGB888/666/565/555 data. 


OSDx_SWITCH [8:7] R/W | 2’hO OSD layer data byte order in a 32bits 
word, the source is BoB1B;B;, the 
destination is: 
0-BoB;B2Bs; 
1-BsB;BiBo; 
2-B2B3BoB 1; 
3-reserved. 


OSDx FORMAT [6:3] R/W | 4'hO OSD layer data format, it supports 
following ones: 
0011-RGB888; 
0100-RGB666; 
0101-RGB565; 
0110-RGB555; 
0111-GREY; 
Others are invalid. 

OSDx ALPHA SEL [2] R/W | 1t'hO OSD layer alpha selection, 
0-pixel alpha; 
1-block alpha. 
When RGB565 format, only OSD1 
support pixel alpha, others OSD layers 
will ignore this setting, and use its layer 
alpha. 


OSDx CK EN OSD layer color key enable, 
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0-disable; 
1-enable. 


OSDx EN RAW | 1t'hO OSD layer enable, 
0-disable; 
1-enable. 


7.3.5.2.14 OSDx BASE ADDR 


Description: OSD layer base address, x=1~5. 


0x0114 OSD5 layer base address (reset 0x0) OSD5 BASE ADDR 


SEE ers s dE es Ba 


OSDx BASE ADDR 


OSDx BASE ADDR 


EREICICIEIEIENAERERERERERERESERES 


Type 


Field Name Type | Reset | Description 
Value 


OSDx BASE ADDR 32'h0 | Base address of OSD layer data. =| address of OSD | Base address of OSD layer data. =| data. 


7.3.5.2.15 OSD1_ALPHA_BASE_ADDR 


Description: OSD1 layer alpha data base address. 
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OSD1i ALPHA BASE 
_ADDR 


ERR ES RES 258 AEA 


OSD1 ALPHA BASE ADDR 


0x0058 OSD!1 layer alpha base address (reset 0x0) 


R/W 


eee SAEC CSI, QT 


OSD1 ALPHA BASE ADDR 


Field Name Type | Reset | Description 
Value 
OSD1 ALPHA BASE ADDR | [31:0] | R/W | 32'h0. | When OSD1 data is RGB565 format, 
itis base address of OSD1 alpha 
data, else it is not used. 


7.3.5.2.16 OSDx SIZE XY 


Description: OSD layer size, x=1~5. 
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me umeserenen |. em 


0x011c OSD5 layer size (reset 0x0) OSD5 SIZE XY 


ERES ESI SS ERREUR RR RS FER RES EE I RUNG 


Reserved OSDx SIZE Y 


Reserved OSDx SIZE X 


Field Name Type | Reset | Description 
Value 


OSDx SIZE Y [27:16] | R/W | 12'h0 E — layer vertical size, it is based on the top 
left point of work plane. Please ensure it is in 
work plane. 


[eem [me mmm ý E 


OSDx SIZE X [11:0] | R/W | 12'hO | OSD layer horizontal size, it is based on the 
top left point of work plane. Please ensure it 
is in work plane, and OSD data is word 
aligned. 


7.3.5.2.17 OSDx PITCH 


Description: OSD layer pitch, x=1~5. 
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0x0120 OSD5 layer pitch (reset 0x0) OSD5 PITCH 


ERES ESSI IE E S AN 


Reserved 


Reserved OSDx PITCH 


Field Name Type | Reset | Description 
Value 


[31:12] [RO 20'h0 [Reseved | 
— [11:0] 12'h0 [NN layer pitch. 


7.3.5.2.18 OSDx DISP XY 


Description: OSD layer start position, x=1~5. 
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0x0124 OSD5 layer start position (reset 0x0) OSD5 DISP XY 


SERI [EGRE Nahe es es ea e San a 


Reserved OSDx DISP Y 


Reserved OSDx DISP X 


Field Name Type | Reset | Description 
Value 


OSDx DISP Y [27:16] | R/W | 12'h0 E — layer vertical size, it is based on the top 
left point of work plane. Please ensure it is in 
work plane. 


[ o pae [ee [Reena — SES 
OSDx DISP X [11:0] | R/W | 12'hO | OSD layer horizontal size, it is based on the 
top left point of work plane. Please ensure it 
is in work plane. 


7.3.5.2.19 OSDx ALPHA 


Description: OSD layer alpha, x=1~5. 
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0x0128 OSD5 alpha (reset 0x0) OSD5 ALPHA 


ERE ES ESL ESI IER S 0 ES ES SEA RR RUNG 


Reserved 


Reserved OSDx ALPHA 


Field Name Type | Reset | Description 
Value 


E 24'h0 Reseved = 
— 8'h0 = layer alpha. 


7.3.5.2.20 OSDx GREY RGB 
Description: OSD layer RGB constant of GREY format, x=1~5. 
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esse [oS ye wt oes on) | 0800- orev BE 
a 


0x012c OSD5 layer RGB constant of GREY format (reset 0x0) OSD5_GREY_RBG 


ee es ESSI IE ES ee ERN RESI I RUNE 


Reserved OSDx GREY R 


OSDx GREY G OSDx GREY B 


Field Name Type | Reset | Description 
Value 


[31:24] [RO [eno |Resmed | [Reseved | 


E GREY_R [23:16] | R/W | 8'hO Constant R for GREY data format in 
OSD layer. 

OSDx_GREY_G [15:8] | R/W Constant G for GREY data format in 
OSD layer. 

OSDx GREY B [7:0] R/W | 8'hO Constant B for GREY data format in 
OSD layer. 


7.3.5.2.24 OSDx CK 


Description: OSD layer color-key, x=1~5. 
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0x0130 OSD5 layer color-key (reset 0x0) OSD5 CK 


EE ES ESSE ESSI EE E ONG 


Reserved OSDx CK R 


OSDx CK G OSDx CK B 


Field Name Type | Reset | Description 
Value 


EE S oo oc a [Reserved = 


7.3.5.2.22 CAP. CTRL 


Description: Capture configuration. 
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0x0140 Capture configuration (reset 0x0) CAP CTRL 


ESSE ESSERE SESS ESSE ESSERE SRI 


Reserved 


ESSE DU EUST REPUESTOS MN ON 


E CAP_SWITC | CAP_FORM 
Reserved zi 
H 
RO 


Field Name Type | Reset | Description 
Value 


CAP RB SWITCH [5] R/W | thO R/B order switch for RGB data 
0- DONOT switch; 
1- exchange R and B. 


CAP_SWITCH [4:3] | R/W | 2’hO Captured data byte order in a 32bits word, the 
source is BpB;B2B3, the destination is: 
0-BoB1B2Bs3; 
1-B3;B2B,Bo; 
2-B;B3B;B;; 
3-reserved. 

CAP_FORMAT [2:1] R/W | 2'hO0 Data storage format, 
00-RGB888; 
01-RGB666; 
10-RGB565; 
11-reserved. 


CAP_EN R/W | t'hO Capture enable, 
0-disable; 
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7.3.5.2.23 CAP BASE ADDR 


Description: Capture base address. 


0x0144 Capture base address (reset 0x0) CAP BASE ADDR 


SERIES ES EET e be d e ecu EE ER an s 


CAP BASE ADDR 


CAP BASE ADDR 


Field Name Type | Reset | Description 
Value 


[CAP BASE ADDR — | BASE ADDR [CAP BASE ADDR |p :0] 32’hO | Capture base address. = | Capture base address. = address. 


7.3.5.2.24 CAP_START_XY 


Description: Capture start position in work plane. 


0x0148 Capture start position in work plane (reset 0x0) CAP_START_XY 


eaa Sp SIS SE Eee RE CAE 


Reserved CAP_START_Y 


| Name | Reserved CAP_START_X 
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Field Name Type | Reset | Description 
Value 


[31:28] [RO |4mo |Reewd | | Reseved = 


aon | START. Y [27:16] | R/W | 12’hO | Capture window start Y position, it is 
based on the top left point of work 
plane. Please ensure it is in work plane. 


[ewe [meme 0 0 
CAP START X [11:0] | R/W | 12'hO | Capture window start X position, it is 
based on the top left point of work 
plane. Please ensure it is in work plane. 


7.3.5.2.25 CAP SIZE XY 


Description: Capture size. 
0x014c Capture size (reset 0x0) CAP SIZE XY 


ERR EE aod We AES RR MN 


Reserved CAP_SIZE_Y 


E es 007. | ES RR RSEN RS SII RN 


CAP SIZE X 


Field Name Type | Reset | Description 
Value 


[31:28] [Ro | 4'hO [Reseved = 


4 SIZE Y [27:16] | R/W | 12'hO pee window size in Y, it is based on 
the top left point of work plane. Please 
ensure it is in work plane. 


mum [ee [me i 
— [11:0] | RAW | 12'hO0 | Capture window size in X, it is based on 
the top left point of work plane. Please 
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ensure it is in work plane, and image 
data is word aligned. 


7.3.5.2.26 CAP. PITCH 
Description: Capture pitch. 


0x0150 Capture pitch (reset 0x0) CAP PITCH 


BEER a ES ES ESSE ES IESUS A 


Reserved 


Reserved CAP PITCH 


Type 


Field Name Type | Reset | Description 
Value 


[31:12] RO | 20'h0 [Reseved = 
a [11:0] 12'h0 fess pitch. 


7.3.5.2.27 Y2R_CTRL 
Description: YUV to RGB configuration. 
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0x0160 YUV to RGB configuration (reset 0x0) Y2R CTRL 


E] ES ESSERE ESTEE eas s E Re RH 


Reserved 


Type 


Eiern ESQ ELTE D Eo EROR ESSE EGET NR E ER NON 


Reserved 


Field Name Type | Reset | Description 
Value 


EE 31'hO0 | Reseved 0| 


E | CTRL R/W UV horizontal E o ANN mode, 
0-duplicated; 
1-average. 


7.3.5.2.28 Y2R CONTRAST 


Description: Adjustment value of contrast. 


0x0164 Adjustment value of contrast (reset 0x0) Y2R CONTRAST 


EG ped] agp espagne n pepe see n 


Reserved 


Type 
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Field Name Type | Reset | Description 
Value 


CORAL 24'h0 [Reserved 000000 
—— Contrast E 0-255. 


7.3.5.2.29 Y2R. SATURATION 


Description: Adjustment value of saturation. 


0x0168 Adjustment value of saturation (reset 0x0) Y2R SATURATION 


BENESSERE EST ESI ESSET CES S 


Reserved 


Reserved Y2R SATURATION 


Field Name Type | Reset | Description 
Value 


i dum 24'h0 | Reserved = 
aN 8’ho Lo Y configuration, 07255. 


7.3.5.2.30 Y2R. BRIGHTNESS 


Description: Adjustment value of brightness. 
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0x016c Adjustment value of brightness (reset 0x0) Y2R BRIGHTNESS 


EE ES ESSE e ees D E RE 


Reserved 


Field Name Type | Reset | Description 
Value 


31:9] | RO 23'h0 [Reseved 0 


E R/W | 9’hO cog — configuration (S9), 
-256~255. 


7.3.5.2.31 LCDC_IRQ_EN 
Description: LCDC interrupt enable. 
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0x0170 LCDC interrupt enable (reset 0x0) LCDC IRQ EN 


E889 E EO E83 5901020 ea ea ES ESUISE UR RN 


Reserved 


Field Name Type | Reset | Description 
Value 


e 'h Enable FMARK interrupt, the interrupt is 
for LCDC detect a FMARK input. 


IRQ_LCDC DONE EN ' Enable LCDC_DONE interrupt, the 
interrupt is for LCDC completing display 
or capture. 


7.3.5.2.32 LCDC_IRQ_CLR 


Description: LCDC interrupt clear. 
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0x0174 LCDC interrupt clear (reset OxO) LCDC IRQ CLR 


BESTES ESSERE RESET ees s sec e co 


Reserved 


Field Name Type | Reset | Description 
Value 


RN [1] WO Write ‘1’ to clear FMARK interrupt. 
IRQ LCDC DONE CLR ANON 1'h0 Write ‘1’ to clear LCDC_DONE interrupt. 


7.3.5.2.33 LCDC IRQ STATUS 


Description: LCDC masked interrupt status. 
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0x0178 LCDC masked interrupt status (reset 0x0) LCDC IRQ STATUS 


E EIER a ee EE ES IG ISEUER RR 


Reserved 


Field Name Type | Reset | Description 
Value 


EN [1] dA Masked FMARK interrupt. 
IRQ LCDC DONE STS |j | RO 1'h0 Masked LCDC. DONE interrupt. 


7.3.5.2.34 LCDC IRGQ RAW 


Description: LCDC raw interrupt status. 
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0x017c LCDC raw interrupt status (reset 0x0) LCDC IRQ RAW 


NRE 550102 E29 E5538 eae rey 


Reserved 


Field Name Type | Reset | Description 
Value 


—— [1] dA Raw FMARK interrupt. 
IRQ LCDC DONE RAW |o | RO Tho Raw LCDC_DONE interrupt. 


7.3.5.2.35 LCM_CTRL 


Description: LCM control. 
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0x0180 LCM control (reset 0x0) LCM CTRL 


ESEIEICIEIEICIEIEIEIEIEJEJERGI AE 


Name Reserved LCM_STS Reserved 
Type 


aa E A S T 


PIXEL_BITS 7 PIXEL_BITS 
Reserved IF. BITS1 Reserved IF. BITSO 
0 
Type RO RO R/W 
Reset 0 0 0 0 


Type | Reset | Description 
Value 


LCM work status, only for debug 
purpose. 


0- LCM state is in idle; 
1- LCM state is in setup; 


2- LOM state is in low; 


LCM STS [22:21] 
3- LOM state is in high. 

AHB ACT [20] AHB channel status in current LCM 
0- Idle; 
1- Active, some AHB channel 
CMD/DATA is sending. 


It is ready to send nex CMD/DATA 
when itis idle, it must inquire this status 
bit before every AHB channel 
read/write. 


LCM CS [16] R/W | 1'hO LCM selection 
0- use LCMO device; 
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1- use LCM1 device. 


PIXEL. BITS1 Panel pixel data bit width for LCM1 
device 


0- 16bits; 
1- 18bits; 
2- 24bits; 
Others are reserved. 


IF BITS1 [11:9] LOM interface bus width for LCM1 
device 


3- 18bits; 
4- 24bits; 
Others are reserved. 
IF TYPE1 LCM interface type for LCM1 device 
0- 8080; 


ae E Panel pixel data bit width for LCMO 
device 


0- 16bits; 
1- 18bits; 
2- 24bits; 


Others are reserved. 
IF BITSO [3:1] R/W | 3’hO | LCM interface bus width for LCMO 
device 
0- 8bits; 
1- 9bits; 
2- 16bits; 
3- 18bits; 
4- 24bits; 


Others are reserved. 


IF_TYPEO LCM interface type for LCMO device 
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7.3.5.2.36 LCM TIMING 


Description: LCM read/write timing setting. 
0x0184 imi i i LCM_TIMINGO 


0x0188 imi i i LCM TIMING1 


Reserved 


Field Name Type | Reset | Description 
Value 


LX NES 4'h0 [Reseved | 
Pe qmm [m pee 


NOTE: Above settings all are HCLK unit. 


7.3.5.2.37 LCM RDATA 
Description: LCM read back data. 
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0x018c LCM read back data (reset 0x0) LCM_RDATA 


See ee eee 


LCM_RDATA 


Type 


eet i ee RON SRI ONE 


LCM_RDATA 


Field Name Type | Reset | Description 
Value 


FLCMRDATA | RDATA |LOM RDATA | [81 :0] [Ro | 32'h0 | Read back data from device. | back data from device. 


7.3.5.2.38 LCM_RSTN 


Description: External panel reset control. 


0x0190 External panel reset contro! (reset 0x0) LCM_RSTN 


AIEEE" SSE ore EORR S 


Reserved 


Epa ab aps eee ES ae 


Reserved 


Field Name Type | Reset | Description 
Value 
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LCM_RST_N R/W | t'hO Panel reset control, '0'- reset panel. 
The watch-dog reset doesn’t affect it. 


7.3.5.2.39 LCM CMD 


Description: LCM AHB channel command output. 


0x01a0 LCMO AHB channel command (reset 0x0) LCM CMDO 


EE RESTER ESSE e e WE d aen 


Reserved LCM CMD 


Type 


LCM_CMD 


Type 


Field Name Type | Reset | Description 
Value 


[31:24] [RO 8'hO [Reserved | 
— [23:0] 24'h0 Lo c -— data to device with CD=0. 


7.3.5.2.40 LCM DATA 


Description: LCM AHB channel data output. 
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0x01a4 LCMO AHB channel data (reset 0x0) LCM_DATAO 


Reserved LCM_DATA 


LCM_DATA 


Field Name Type | Reset | Description 
Value 


LCM_RW [24] WO | 1h0 Read/write flag, 
0- write; 
1- read. 


LCM DATA [23:0] 24’h0 | Write data to device with CD=1. 


7.3.6 Application Notes 


7.3.6.1 Program Flow 
Before configure module, set some global parameters, 
Set bit[7:6] of 0x8b00 0070 to select LCD clock source; 
Set bit[2:0] of 0x8b00. 0060 to control the divider value of LCD clock; 
Set bit[3] of OxX2090 0200 to enable LCD clock; 
Set or reset bit[3] of 0x2090. 0210 to reset LCDC module; 
Set bit[29] of 0x8000. 3008 to enable LCDC global interrupt. 


Display mode 
- Clear ARM interrupt and LCDC module interrupt, and enable them; 
- Enable LCDC, set the bit 0 of LCDC CTRL to ‘1’; 


- Configure layer information, includes format, size, position, address, etc; 
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- Configure LCM parameters; 
- Start LCDC, write ‘1’ to bit[3] of LCDC_CTRL; 
- Wait LCDC. DONE interrupt for completing a frame; 


- Re-configure parameters, and start a new frame; 


Capture mode 

- Clear ARM interrupt and LCDC module interrupt, and enable them; 

- Enable LCDC, set the bit 0 of LCDC_CTRL to ‘1’; 

- Configure layer information, includes format, size, position, address, etc; 
- Enable capture, set the bit[0] of CAP_CTRL to ‘1’; 

- Start LCDC, write ‘1’ to bit[3] of LCDC_CTRL; 

- Wait LCDC. DONE interrupt for completing a frame; 


- Re-configure parameters, and start a new frame; 


7.3.6.2 Program Notes 
- All address configure all are 8bits byte unit; 
- All size or position configure all are pixel unit; 
- Image and OSD source data must be with word-aligned pitch; 


- When fetched image is YUV data, the position and size of image layer must be even; 


Normal IF BITS and PIX BITS list 


8bits interface supports 16bits pixel 
LCDC 16bpp or 24bits pixel panel, it needs 2 or 3 
abits 24bpp send. 
9bits interface supports 18bits pixel 
panel, it needs 2 send. 
LCDC din 
9bits PP 
16bits interface supports 16bits 
pixel panel, it only needs 1 send. 
LCDC 16bpp 
16bits 
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18bits interface supports 18bits 
pixel panel, it only needs 1 send. 


LCDC 
18bpp 


18bits 


24bits interface supports 24bits 
pixel panel, it only needs 1 send. 


LCDC 
24bpp 


24bits 


Instruction can be look as a special 
pixel, it is 16bits normally, it is set 
by AHB channel, it can match all 
kinds if interface width. 


LCDC 
8/9/1 6/18/24) 


7.4 Graphics 


7.4.1 Overview 
The Mali-300 GPU is a hardware accelerator for 2D and 3D graphics systems. 
The GPU consists of: 
* a Pixel Processor (PP) 
* a Geometry Processor (GP) 
* aLevel 2 Cache Controller (L2) 
* a Memory Management Unit (MMU) for each GP and PP included in the GPU 
* a Power Management Unit (PMU). 


7.4.2 Pixel processor features 
The pixel processor features are: 
* programmable fragment shader 
* alpha blending 
* complete non-power-of-2 texture support 
* cube mapping 
* fast dynamic branching 


* fast trigonometric functions, including arctangent 
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* full floating-point arithmetic 

* framebuffer blend with destination Alpha 

* indexable texture samplers 

* line, quad, triangle and point sprites 

* no limit on program length 

* perspective correct texturing 

* point sampling, bilinear, and trilinear filtering 

* programmable mipmap level-of-detail biasing and replacement 
* stencil buffering, 8-bit 

* two-sided stencil 

* unlimited dependent texture reads 

* 4-level hierarchical Z and stencil operations 

* Up to 512 times Full Scene Anti-Aliasing (FSAA). 4x multisampling times 128x 
supersampling 


* 4-bit per texel compressed texture format. 


7.4.3 Geometry processor features 
The geometry processor features are: 
* programmable vertex shader 
* flexible input and output formats 
* autonomous operation tile list generation 
* indexed and non-indexed geometry input 


* primitive constructions with points, lines, triangles and quads. 


7.4.4 Level 2 cache controller features 
The L2 cache controller features are: 
* size is 8KB 
* 4-way set-associative 
* supports up to 32 outstanding AXI transactions 
* implements a standard pseudo-LRU algorithm 
* cache line and line fill burst size is 64 bytes 
* supports eight to 64bytes uncached read bursts and write bursts 
* 64-bit or 128-bit interface to memory sub-system 
* support for hit-under-miss and miss-under-miss with the only limitation of AXI ordering 


rules. 


7.4.5 MMU 
The MMU features are: 
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* accesses control registers through the bus infrastructure to configure the memory system. 
* each processor has its own MMU to control and translate memory accesses that the GPU 


initiates. 


7.4.6 PMU 
The PMU features are: 
* programmable power management 
* powers up and down the GP, PP and Level 2 cache controller separately 
* controls the clock, isolation and power of each device 


* provides an interrupt when all requested devices are powered up. 
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8 Audio Subsystem 


8.1 Overview 


The audio subsystem is shown in Figure 8-1. It is a mixed mode system that includes both 
digital and analog components, and can facilitate audio or voice functions. Essentially, the 
system consists of one uplink Analog to Digital Converter (ADC) channel, two downlink Digital 
to Analog Converter (DAC) channels, and some additional function circuitry. Both ARM and 
DSP can control the audio subsystem separately. 


MCU | | DSP 
uu | | | | 
E Odb/20db ^ o9.22.5db GI 
MICN SM ADC & |__| 
AUXMICP a >| Digital Es > oes 
E E > * Filters Pus |. ave: 
" > É 
AUXMICN >| x 
: DACDSs |f DACDS 
4.5 ~ -33.5db bad Master Slave 
GOL. ~ Odb <—| MUTE « * DAC » 
D HEAD P L SOLR 
« Mixer 0 ~ -22.5db GODL 
D | «—| MUTE |« XL —— 
AOM e—^- J| DAC oice Ban: 
LR 6 ~ -22.5db GOBLL Digital Control Interface 
(a Filters 
AOHPMS \¢—| MUTE « AT 
la a a ] Mixer 6~-22.5db GOBR1 
HEAD P R 
+4.5 ~ -33.5db <—| MUTE « « DAC 
GOR i | 
AUXSPP 0~-22.5db GODR 
[ d 1 DMA 
—o a 
AUXSPN 
OUTPPA s 
escas 
OUTNPA is 
EA 4 
D rr 
EARN 
Mute BTL 
AILL 
Analog bypass path 
AIRI 
Figure 8-1 Audio subsystem architecture 
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The mono ADC channel receives signal from an external microphone, converts the analog 
signal into digital data, and transfers the data to buffers in voice band control (VBC) interface, 
and finally the data in the buffers will be fetched by software. 


The stereo DAC data path is just the opposite of the ADC channel. Software loads voice or 
audio data into buffers in voice band control interface, and then the data will be converted to 
analog signals by DAC. Through a mixer that also achieves a low pass filter function, three 
outputs are supplied: a headphone output for each DAC channel, a differential line output for 
combined signal of left and right channels, and a BTL output also for combined signal of left 
and right channels. 


An analog line input path (analog bypass path marked in Figure 8-1) is provided. The line-in 
signals from AIL1 and AIR1 also input to the mixers. The mixers allow signal from either DAC 
or line-in passing through. Signals output from the mixers goes to three paths, which has been 
described above. 


The line-in recording function is also supported. The line-out signals from PAD 
AUXSPP/AUXSPN pass through a PGA, a MUX circuit and then into the PAD 
AUXMICP/AUXMICN, as the input of the ADC channel. 


The voice band control (VBC) interface communicates with software or DMA, and this block 
contains ping-pong buffers for each channel, control registers for the entire audio subsystem, 
APB bus for ARM, Z bus for DSP, interrupt control, DAI test interface and DMA interface 
control logic. 


Except the VBC interface, all the other parts of the system together constitute the audio codec. 
Main clock (MCLK) and global reset of audio codec are generated from top-level clock and 
reset management logic. 


Two groups of 12S serial interface connect ADC/DAC of the audio codec with the VBC 
interface, one is for ADC channel, and the other is for DAC channel. The VBC interface is 
always the slave, and the audio codec part is the master. 
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8.2 Features 


The audio sub-system provides the following features. 


e Mono ADC channel and stereo DAC channels 

e Programmable sampling frequency (Fs): 8, 9.6, 11.025, 12, 16, 22.05, 24, 32, 44.1, 48, 
or 96 kHz 

e Two differential microphone input with a 0 or 20 dB boost gain stage 

e Stereo programmable gain amplifier for headphone output 

e Differential line output 

e Differential BTL output 

e Stereo analog line input 

e Stereo analog mixer with programmable gains to select signals coming from the DAC 
and the analog line-in input 

e Support line-in recording 

e Internal voltage reference (resistive potential divider) to generate all required internal 
voltages 

e Both ARM and DSP can control the audio subsystem independently, and they are able 
to access the same control registers 

e DMA hard channel provided in ARM control mode 

e Audio codec main clock frequency is 12 MHz 

e Audio codec and VBC interface can be separately soft reset 

e Independent interrupt for ADC and DAC channels 

e External 12S interface is provided and can be connected with the audio codec 


8.3 Audio Codec Path Details 


8.3.1 ADC Path 
Two pairs of differential microphone input pads are provided: MICP/MICN, 
AUXMICP/AUXMICN, and it is configurable which pair is enabled. The differential analog 
signals are applied through capacitors that remove DC voltage, which allows a more flexible 
usage by removing the constraint of a specific input common mode voltage. 
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The ADC path in the audio codec includes: 


e A switchable microphone amplifier 

* A programmable (4bits) gain amplifier (PGATM) 
e A delta-sigma modulator 

e A set of digital decimating filters 

e An optional high pass filter 


The microphone amplifier is switchable with a 0 or 20 dB gain, and the PGATM provides a gain 
ranges from 0 dB to 22.5 dB with 1.5 dB steps that allows covering a wide range of input 
levels. 


The delta-sigma modulator and the decimating filters belong to the ADC function block. Figure 
8-2 shows the ADC block diagram. The A-2 modulator is the analog part, while the decimating 
filter and the high pass filter form the digital part. 


HPF_EN 
: AX Decimating High Pass ; 
Input Analog Signal ———> Modulator Eilter Filter 16-bits output data 
Bitstream Fs Fs 


frequency 


Figure 8-2 ADC function block diagram 


The A-2 modulator converts the input amplified analog signal into a succession of 0/1 bit 
stream. This bit stream is sent to the decimating filters that transform it into a 16 bit signal at 
the selected Fs frequency. Finally, an optional high pass filter removes the DC component. By 
IIS serial interface, the output data is sent to the ping-pong buffers in VBC digital interface. 
Once receiving the ADC interrupt that indicates one buffer is full, ARM or DSP or DMA will 
read the data out. 


Tables 8-1 and 8-2 give the decimating filter and high pass filter characteristics. 
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Table 8-1 The decimating filter characteristics 


For Fs < 48 kHz 


SC8810 Design Specification 


Filter characteristics Min. Tvp. Max. Unit 
Stop band 0.545Fs Hz 
(TRC\ 
Stop band attenuation -80 dB 
(TRC\ 
Pass band 0.455Fs | Hz 
(TRC\ 
Pass band ripple +/-0.05 | dB 
(TRC\ 
For Fs = 96 kHz 
Filter characteristics Min. Tvp. Max. Unit 
Stop band 0.545Fs Hz 
(TRC\ 
Stop band attenuation -80 dB 
(TRC\ 
Pass band 0.288Fs | Hz 
(TRC\ 
Pass band ripple +/- 0.05 |dB 
(TRC\ 
Table 8-2 The high pass filter characteristics (for Fs = 44.1 kHz) 
|-0.1dB 24Hz 
High Pass Filter corner frequency -0.5dB 10.5Hz 
-3dB 3.8Hz 
8.3.2 DAC Path 
The stereo DAC path contains two parallel channels. For each channel, data path function 
blocks include: 
e Optional de-emphasis filter 
e  Cascaded interpolating filters 
e The noise shaper 
e The switched capacitor low pass filter (reconstruction filter) 
e The output path (headphone output amplifier, line out amplifier, or BTL amplifier) 
For the downlink channels, software first loads data into buffers in VBC at the beginning or after 
receiving interrupt that indicates the data in the ping-pong buffer has been moved out to DAC of 
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audio codec. The 16-bit data are applied to the input of interpolating filters, followed by a noise 
shaper to be transformed into a bit stream. 


The audio codec DAC function block diagram is shown in Figure 8-3. The digital part includes 
the optional de-emphasis filter, the cascaded interpolation filters, and the noise shaper. The 
other part is analog blocks. 


A de-emphasis filter is implemented in the input of the DAC path. This enables compatibility with 
old audio CD records. Due to this, the filter coefficients are fitted to work when Fs = 44.1 kHz. 
This filter is activated when DEEMPH (ARM 0x8200 3108 or DSP 0xBA42 bit [7]) is set to ‘1’. 


DEEMPH 
Output Analog Analog Low Noise Interpolation Deemphasis E 
Signal Pass Filter | Shaper | Filter | Filter | Jé-bits inputidata 
Bitstream Bitstream Fs Fs 
frequency frequency 


Figure 8-3 DAC function block diagram 


The analog part is a switched capacitor low pass filter (reconstruction filter), followed by a 
continuous time low pass filter which is achieved by the mixer. In addition, before the mixer 
a PGA is available, this provides programmable attenuation range from 0 dB to -22.5 dB 
with 1.5 dB steps through a 4-bit word. They allow filtering the out-of-band quantization 
noise introduced by the digital noise shaper. 


Table 8-3 shows the interpolation filter characteristics 


Table 8-3 The interpolation filter characteristics 


For Fs < 48 kHz 


Filter characteristics Min. Tvp. Max. Unit 
Stop band 0.545Fs Hz 
(TRC\ 
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Stop band attenuation -90 dB 
(TRC\ 
Pass band 0.455Fs | Hz 
(TRC\ 
Pass band ripple +/- 0.05 |dB 
(TRC\ 


For Fs = 96 kHz 


Filter characteristics Min. Tvp. Max. Unit 
Stop band 0.545Fs Hz 
(TRC\ 
Stop band attenuation -90 dB 
(TRC\ 
Pass band 0.288Fs | Hz 
(TRC\ 
Pass band ripple +/- 0.05 |dB 
(TRC\ 


The output signal from the mixer goes to three ends: headphone output through pads 
HEAD P L and HEAD P_R, differential line output through pads AUXSPP and AUXSPN, and 
BTL output through pads EARP and EARN. The following section “Output Branch Description” 
gives a detailed explanation. 


8.3.3 Analog Line-in Path 


The analog line-in path, or analog bypass path, is provided for additional applications (for 
example, FM radio), and includes the Line input buffer, the Mixer, and the output path 
(headphone output amplifier, line out amplifier, or BTL amplifier). 


Analog signal from pads AIL1 (left channel) and AIR1 (right channel) directly input to the two 
mixers through line input buffers, and the output signal from the mixers pass through three 
branch and also arrive to three ends. 


8.3.4 Mixer Path 


Besides allowing a single path (either the DAC output signal or the analog line-in signal) 
passing through, the Mixers also allow select the signals from the two inputs. 


Before inputting to the Mixer, a PGA is used for both paths. For the line-in path, the 
programmable gain/attenuation range varies from +6 dB to —22.5 dB with 1.5 dB steps through 
a 5-bit word. For the DAC path, the programmable attenuation range varies from 0 dB to —22.5 
dB with 1.5 dB steps through a 4-bit word. 
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8.3.5 Output Branch Description 
The signal output from the Mixer is applied to: 


e A headphone output amplifier (PGAT) to drive a low impedance load (down to 16 Ohm) 
through an external bypass capacitor. This stage allows a programmable 
gain/attenuation range from +4.5 dB to -33.5 dB with a variable step through a 5-bit 
word 

e A differential line output amplifier to drive a minimum of 10 kOhm load 

e A BTL (Bridge Tied Load) driver through the line output amplifier in order to provide 
240 mW on an 8 Ohm load 


Two mute signals allow suppressing the output signal while the DAC and LPF are still working on 
mixer and BTL stages. 


Note: The headphone output stage is configurable, 3-wire capacitor-less headphone output or 
2-wire with bypass capacitors output can be selected by user. 
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8.4 


8.4.1 


12S Serial Interface 


General Features 


There are two groups of I2S interface signals between the audio codec and the VBC block, 


one group is for the mono ADC channel, and the other is for the stereo DAC channels. 12S 


serial communication is performed via three one-bit signals: a clock signal, a data signal and a 


synchronization signal. 


The two groups of 12S serial interface signals are defined as in Table 8-4. 


a) 


Table 8-4 12S interface list 


ADC_BCLK ADC bit clock signal 


ADC_LRO ADC synchronization signal 


ADC_SDATA ADC data signal 


DAC_BCLK DAC bit clock signal 


DAC_LRO DAC synchronization signal 


DAC_SDATA DAC data signal 


Master and Slave Audio Codec is the master of the serial interface, meaning that 
the audio codec initiates data transmission. For the ADC channel, the three signals 
ADC BCLK, ADC LRO, ADC SDATA are all output from audio codec to VBC 
interface. For the DAC channel, DAC BCLK and DAC LRO are output from audio 
codec to VBC interface, and DAC. SDATA, which is generated on DAC. BCLK and 
DAC  LRO by VBC interface, is output from VBC interface to audio codec. 


Synchronization For the ADC channel, ADC LRO and ADC_SDATA are 
generated on ADC_BCLK falling edge by the audio codec, and to ensure a data 
transmission robust to setup/hold requirements, VBC interface samples ADC SDATA 
on the rising edge of ADC_BCLK. On the other hand, for the DAC channels, 

DAC LRO is generated on DAC. BCLK falling edge by the audio codec, so VBC 
interface also generates DAC SDATA on DAC BCLK falling edge, and the audio 
codec samples DAC. SDATA on DAC BCLK rising edge. 
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C) Frequency Relationship The audio codec MCLK (Main Clock) frequency is equal 
to 12 MHz, and for different audio sampling frequency, Fs, the frequency of BCLK is 
different. The mean frequency of LRO is equal to Fs, but the delay between two LRO 
may vary (one BCLK cycle difference max) when Ts (= 1/Fs) is not an integer multiple 
of MCLK period. For instance, if Fs = 44.1 kHz and BCLK frequency is equal to 3 
MHz, the mean LRO period is equal to 68.02721... BCLK periods, and so the 
number of BCLK cycles between two LRO high-levels varies between 68 and 69. 
Table 7-5 describes the relation between MCLK, Fs and BCLK frequency. 


Table 8-5 The relation between MCLK, Fs and BCLK frequency 


MCLK (MHz) Fs (kHz) MCLK/BCLK BCLK/Fs BCLK frequency 

fracuiancu ratin fracuiancu ratio (| Hz 
12 8 24 62.5 500 
12 9.6 20 62.5 600 
12 11.025 16 68.0272109 750 
12 12 16 62.5 750 
12 16 12 62.5 1000 
12 22.05 8 68.0272109 1500 
12 24 8 62.5 1500 
12 32 6 62.5 2000 
12 44.1 4 68.0272109 3000 
12 48 4 62.5 3000 
12 96 2 62.5 6000 


The serial interfaces can work in two modes: DSP mode or 12S mode. The mode is selected 
through the VB. AICR register described in Section 8.6. The following two sections describe the 
two serial interface modes in detail. 


8.4.2 DSP Mode Timing 
In DSP mode, DAC LRO or ADC LRO signal is a one DAC BCLK or ADC_BCLK cycle 
high-level pulse. DAC. SDATA or ADC SDATA transmission has to start one BCLK cycle 
after LRO rising edge, left channel first, from MSB to LSB, then right channel, from MSB to 
LSB. There is no delay between left and right channel transmission, so word length (16 bits 
data width) must be taken into account when transmitting or receiving data. The ADC is mono 
channel, the same data are sent twice in each cycle. The following two figures show the 
timing of the DSP interface modes. 
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Figure 8-4 ADC serial interface timing in DSP mode 
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Figure 8-5 DAC serial interface timing in DSP mode 


8.4.3 12S Mode Timing 
In 12S mode, DAC LRO or ADC LRO signal high-level duration is 32 BCLK cycles, and 
low-level duration is the remaining BCLK cycles, that is, LRO period in BCLK of the current LRO 
cycle minus 32. Therefore, duty cycle of LRO is different from 50%. DAC or ADC SDATA 
transmission has to start one BCLK cycle after LRO edge. 


For DAC channels, right channel data are sent after the LRO rising edge, MSB first. Left 
channel data are sent after the LRO falling edge, MSB first. The ADC is mono channel, and 
the same data are sent twice in each cycle. Depending on data word length (16 bits 
supported only), SDATA is filled with ‘0’ until next channel transmission. The following two 
figures show the timing of the I2S interface modes. 
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Figure 8-6 ADC serial interface timing in 12S mode 
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Figure 8-7 DAC serial interface timing in 12S mode 


8.5 VBC Interface 


8.5.1 Overview 
The VBC module is designed as a digital interface, for software control and data 
handling with Audio Codec. Digital high-pass IIR filters, digital gain, side tone 
module and loop path are also implemented in VBC for special applications. 
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8.5.2 Features 


| Both ARM and DSP can control Voice Band independently, so both APB bus 
and DSP Z bus are included in VBC module. They are able to access the 
same VB control registers 


| | Support two ADC channels: ADCO and ADC1 (one is reserved) 
| Support two DAC channels: DACO and DAC1 
| Two slave IIS/PCM serial interface for ADC/DAC data 


| 2 320x16 SRAM are used as ADC ping-pong buffer, in which address 0-159 
is for ADCO, and address 160-319 is for ADC1 


|  2320x16 SRAM are used as DACO, DAC1 ping-pong buffer, in which 
address 0-159 is for DACO, and address 160-319 is for DAC1 

| Max buffer size of 4 channels supported is 160 

| Support DMA access in ARM control mode 

| DAC serial 6th-order IIR filter sections are designed for application such 

as high-pass filter and EQ 

DAC auto-level control(ALC) is supported 

DAC digital gain is supported 

DAC output limit is supported 

DAC output can be selected as 16 bits or 24 bits 

ADC digital gain is supported 

Side tone is supported 

ADC input signal can be sent to DAC through side tone 

DAC output signal can be loop to ADC 


| External IIS serial data can be selected as ADC input 


| ADC interrupt to software if one ADC buffer is full 
| DAC interrupt to software if one DAC buffer is empty 


8.5.3 Signal Description 


8.5.4 Function Description 
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Figure 8-8 Voice Band Digital Interface 


In the figure, the red parts belong to VBC module, and the blue part, which converts APB bus 
to uC bus. 


Audio Codec digital interface includes clocks, serial audio interface and control interface. 
MCLK are generated from clock managing block in the top level of the chip. IIS/PCM serial 
interface transfer audio data between Codec and 160-word data ping-pong buffer. APB-MC 
interface converter, together with the ADI interface, work as a data bridge between APB/Z-bus 
and 8-bit uC interface. 


Both ARM and DSP can control Voice Band independently. They are able to access the same 
VB control register, and control the data interrupt frequency. Through ARM and DSP register, 
four Voice paths ADCO,ADC1, DACO, DAC1 can be shut down at different time, VB register 
access clock can also be shut down. Interrupt will be sent to ARM/DSP after the data in the 
ping-pong buffer is full for ADC channel, or empty for DAC channel. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 817 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


In ARM global register OX8BOO 0044, a 1-bit control register "arm vb acc" is used to select 
ARM or DSP control voice band. Default value is 0, allowing DSP controlling. 


If ARM controlling is selected, a DMA hardware channel is provided for ADC and DAC 
respectively. Instead of interrupt, DMA request will be sent to DMA after the data in the 
ping-pong buffer is full for ADC channel, or empty for DAC channel. 


8.5.4.1 Path Control and Function Module 
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Figure 8-9 VBC Path Control 
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The above figure describes all VBC data flow paths. Except the direct DAC and ADC paths, 
several loop paths are added for different application. 


| ADC loop to DAC 
Side tone module is implemented between ADC and DAC path, and through the side 
tone module, ADC data can loop to DAC, either to the input of DAC HPF, or output of 
DAC channel, added or subtracted by the DAC data. 

| DAC loop to ADC 


The output of DAC can also loop to ADC path, after right shifting 8 bits and into the 
ADC digital gain module 


The input data of each ADC channel can be selected between the two input channel, and also 
an external-chip input is also designed, which is useful when external audio signal is needed to 
be processed. 


A digital gain is implemented for each DAC and ADC channel, and the gain coefficient DG[6:0] 
is parsed as follows.. 


Gi = DG[2:0] = 0,1,2,3,4,5,6,7 
Y 

G0.75[Gi] = [ 128 117 108 99 90 83 76 70 ] 

M =DG[6:3] = 0,1,2,3,4,...15 

| GO7SIGi] ——— i 

i l 


16bits 24bits (DAC) 


16bits (ADC) 


Figure 8-10 VBC Digital Gain 
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The 6th-order IIR high-pass filter is showed in the following figure. The filter is grouped into 3 
parts. Each part is a 2"-order IIR, and implemented in one module, named vbhp. s01.v, 
vbhp s23.v and vbhp. 45.v. In each 2" -order IIR, DACO and DAC1 share the hardware, so 
after a valid-in signal, the DACO data are processed first, and then the DAC1 data are 
processed. After DAC1 data processing finishes, the valid-out signal is generated. 


All the data during IIR processing are 34bits. The input 16bits data are left shifted 16bits and 
extended 2 bits to be 34bits, and the output data are 28bits for ALC module processing. 


As for the ALC module, please refer to the document “SC6820 VBC ALC Design 
Specification". 


The 8bits hp limit control register is for the output limit logic. The output signal also can be 
limited to an expected value, and the value is hp limit[7:0]««16--16'hFFFF. 


Note 1: The input 16bit data of the 6-band IIR are left shifted 16bits and then extended to be 
34bits, but the output 34bits data from the 6-band IIR are first right shifted 6 bits to be 28bits, 
pass through ALC, clipped to 24bits, and then right shifted 8 bits after the limiter to be 16bits. 


Note2: Since the input data is 16bits left shifted, and the output data are 6+8=14bit right 
shifted, if the digital gain and the 6-band IIR are both configured to be bypass-state, the output 
of DAC is 4-times amplified. 


Note3: If the 6-band IIR is enabled, the following configuration of the 43 HPCOEF registers is 
corresponding to the bypass-state of the 6-band IIR 


HPCOEFO: ‘hi000 HPCOEF1:'h4000 HPCOEF2:'h4000 
HPCOEF3:'h0000 HPCOEF4:'h0000 HPCOEFS5:'h0000 HPCOEFE6: ’h0000 


HPCOEFT7:'h1000  HPCOEF8:'h4000 HPCOEF9: 'h4000 
HPCOEF10:'h0000 HPCOEF11:'h0000 HPCOEF12:'h0000 HPCOEF13: 'h0000 


HPCOEF14:'h1000 HPCOEF15:'h4000 HPCOEF16: ’h4000 
HPCOEF17:'h0000 HPCOEF18:'h0000 HPCOEF19:'h0000 HPCOEF20: ’h0000 
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HPCOEF21: 'h1000 
HPCOEF24: 'h0000 


HPCOEF28: 'h1000 
HPCOEFS31: 'h0000 


HPCOEF35: 'h1000 
HPCOEF38: 'h0000 


HPCOEF42: 'h1000 


HPCOEF22: 'h4000 
HPCOEF25: 'h0000 


HPCOEF29: 'h4000 
HPCOEF32: 'h0000 


HPCOEF36: 'h4000 
HPCOEFS39: 'h0000 


HPCOEF23: 
HPCOEF26: 


HPCOEF30: 
HPCOEF33: 


HPCOEF3T7: 
HPCOEF40: 


*h4000 
'h0000 


'h4000 
'h0000 


'h4000 
'h0000 
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HPCOEF27: 'h0000 


HPCOEF34: 'h0000 


HPCOEF41: 'h0000 
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Figure 8-11 VBC 6-order DAC IIR filter 


The side tone module includes a high-pass filter and a digital gain. The coefficient N[3:0] of the 
high-pass filter should be configured by software. The digital gain of side tone is the same with 
the DAC and ADC channel digital gain. 
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Figure 8-12 VBC Side Tone 


Clock Domain 


Clock for ADC/DAC 12S slave interface and data buffer can be shut down independently. 


Totally four clocks input to voice band interface: 


ADC_BCLK for ADC I2S Slave block, ADC digital gain and ADC data buffer. Control 
signal: vb adOon and vb ad1on. If ARM controlling voice band, the two control bits 
are located in global control register OX8BOO 0044 bit[5:4]. If DSP controlling voice 
band, the two control bits are located in STC(system timing and controls) control 
register 0x0064 0294 bit[6:5]. 

DAC BCLK for DAC 12S Slave block, DAC digital gain, DAC high pass filter and DAC 
data buffer. Control signal: vb da0on and vb dalton. If ARM controlling voice band, 
the two control bits are located in global control register OxX8BOO 044 bit[4:3]. If DSP 
controlling voice band, the two control bits are located in STC(system timing and 
controls) control register FORCE PD bit[8:7] . 

APB clock or Z bus clock for ADC,DAC data buffer, selected by arm vb acc, global 
control register OX8BOO 0044 bit[7] . 

.CLK 12M for Audio Codec main clock. 
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8.5.4.3 12S Slave Interface 


The 12S slave interface receives serial ADC data under the control of ADC_BCLK and 
ADC_LRO, which are generated by audio codec I2S master interface, and sends serial DAC 
data under the control of DAC_BCLK and DAC_LRO, which are also generated by audio 
codec I2S master interface. 


8.5.4.4 Audio Codec control Interface 


For the control registers located in audio codec, ARM or DSP access them through an 8-bit 
parallel uC interface. The 8-bit parallel uC interfaces are synchronized to MC. CLK. The other 
control signals, MC ADDR, MC LOAD and MC DIN, are supposed to be generated on 

MC CLK rising edge. 


To read registers in the audio codec, ARM/DSP sends a read operation through the ADI 
interface, and the APB-MC bridge generates MC. ADDR, to the Audio Codec, then the Audio 
Codec outputs MC. DOUT data after a Tread delay. MC. DOUT can be sampled by the 
APB-MC bridge just after the Tread delay time (sure on the next rising edge of MC. CLK). 
MC. DOUT will be sent to ARM/DSP through the ADI interface after word length expanded to 
16 bits. 


To write registers in the audio codec, ARM/DSP sends a write operation through the ADI 
interface, and the APB-MC bridge generates MC. ADDR, MC LOAD and the input data 

MC. DIN on the MC. CLK rising edge. MC. DIN is sampled by the Codec on the next MC. CLK 
rising edge. 


The following two figures show the read and write timing of the 8-bit parallel uC interfaces. 


MC. DOUT can be 


A latched 


MC. ADDR[6:0] X | Valid X 
MC. DOUT[7:0] XX Valid X 
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Figure 8-13 Parallel uC Interface Register Read Timing 


MC DIN is latched in 
SFR register 


MC CLK 


MC ADDR[6:0] X Valid X 
MC DIN[7:0] X Valid X X 


MC LOAD 


Figure 8-14 Parallel uC Interface Register Write Timing 


8.5.4.5 Digital Audio Data Buffer 


Two 160x16 bit SRAM work as ping-pong buffers for each channel. The 4 160x16 SRAM for 
DACO and DAC1 ping-pong buffers are combined to 2 320 x 16 SRAM. The address 0 ~ 159 in 
each SRAM is DACO ping-pong buffer, and the address 160-319 in each SRAM is DAC1 
ping-pong buffer. It's the same for ADCO and ADC1 ping-pong buffer. 


Received voice data are read out from ADCO and ADC1 data buffer by software, and data for 
transmit are sent to DACO, DAC1 data buffer also by software. Buffer size is programmable 
from 1 to 160 words. ADC interrupt(shared by ADCO and ADC1) will be generated when ADC 
data buffer is full (written by hardware), and DAC interrupt (shared by DACO and DAC1) will be 
generated when DAC data buffer is empty (read by hardware). Voice interrupt frequency can 
be calculated from the buffer size. For example: when playing voice at 8 kHz sampling rate, 
buffer size is 160 words, the interval between two interrupt is: 125 us x 160 = 20 ms. 
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If DAC and ADC buffer sizes are the same, after voice band is enabled, the buffer size is not 
changed, two interrupts should be synchronized (within one voice sample duration), either one 
can be used as buffer full/empty interrupt. 


Address counter for each path will be reset to zero after interrupt is generated or at 
VBENABLE register (0xBBO6 bit 15) changing from low to high. 


8.5.5 Control Registers 


8.5.5.1 Memory map 


DSP side base address: 0x0063 0000 
DSP controls the Voice Band Controller (VBC) by default. 
ARM side base address: 0x8200 3000/0x1063 0000 


From the ARM side, please set 0x8BO0_0044 bit[7] = 1'b1, to enable ARM 
access to VB 


Note: 


e ARMcan access Voice Band Codec module either through APB 
space, at base address 32’h8200_3000 or through AHB space (from 
ARM matrix to DSP matrix), at base address 32'h1063 0000. 

e For all Voice Band Codec registers through AHB space, please use 
half-word access; byte, word, or double-word accessing is forbidden. If 
access through APB space, only word access is permitted. 


Table 7-6 Voice Band control registers 


orar raaress [ume nei 
0x0000(0x0000) VBDAO Voice band DACO data buffer 


0x0004(0x0002) VBDA1 Voice band DAC1 data buffer 
0x0008(0x0004) VBADO Voice band ADCO data buffer 
0x000C(0x0006) | VBAD1 Voice band ADC1 data buffer 
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[eue um  [emmm O 
0x0010(0x0008) VBBUFFSIZE Voice band buffer size 


0x0014(0x000A) VBADBUFFDTA | Voice band AD buffer control 


0x0018(0x000C) | VBDABUFFDTA | Voice band DA buffer control 


0x001C(0x000E) | VBADCNT Voice band AD buffer counter 
0x0020(0x001 0) VBDACNT Voice band DA buffer counter 


0x0024 ~0x0030 
(0x0012~0x0018) 


Reserved 


0x0034 (0x001A) | VBINTTYPE Voice band interrupt type 


0x0038 ~0x003C Based 
(0x001C~0x001E) 

0x0040(0x0020) DAPATHCTL DAC path conirol 
0x0044(0x0022 DADGCTL DAC digital gain control 


( ) 
DAC 6-band IIR high-pass fi 
0x0048(0x0024) | DAHPCTL a band IIR high-pass filter 


0x004C(0x0026) DAALCCTLO DAC ALC coefficient: hold 


0x0050(0x0028) DAALCCTL1 DAC ALC coefficient: rise 
0x0054(0x002A) DAALCCTL2 DAC ALC coefficient: fall 


0x0058(0x002C) DAALCCTL3 DAC ALC coefficient: limit 


0x005C(0x002E) | DAALCCTL4 DAC ALC coefficient: threshold 


0x0060(0x0030) DAALCCTL5 DAC ALC coefficient: ratio 
0x0064(0x0032) DAALCCTL6 DAC ALC coefficient: cg. var 
0x0068(0x0034) DAALCCTL7 DAC ALC coefficient: release rate 


0x006C(0x0036) | DAALCCTL8 DAC ALC coefficient: attack rate 


DAC ALC coefficient: 


0x0070(0x0038) DAALCCTL9 
release_rate_ex 


DAC ALC coefficient: 


0x0074(0x003A) DAALCCTL10 
attack_rate_ex 


0x0078(0x003C) | STCTLO Side tone control of channel 0 


0x007C(0x003E) | STCTL1 Side tone control of channel 1 
0x0080(0x0040) ADPATHCTL ADC path control 
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[omaes [ume — [memes 
0x0084(0x0042) ADDGCTL ADC digital gain control 


0x0088 ~ 0x00FC 

(0x0044 ~ Reserved 

0x007E) 
DA igh- i 

0x0100 (0x0080) | HPCOEFO Ge band IIR High-pass filter 
coefficients s0 

0x0104 (0x0082) | HPCOEF1 DAG G pand IIR High-pass filter 
coefficients bO 0 

0x0108 (0x0084) | HPCOEF2 DAC G pand IIR High-pass filter 
coefficients a0_0 

0x010C (0x0086) | HPCOEF3 DAG o Band IIR High-pass filter 
coefficients b1 0 
DA igh- i 

0x0110 (0x0088) | HPCOEF4 G's bany IIR High-pass filter 
coefficients a1 O0 
D "S ! 

0x0114 (0x008A) | HPCOEFS Pe di IIR High-pass filter 
coefficients b2 0 
DA igh- i 

0x0118 (0x008C) | HPCOEF6 = 6 band IIR High-pass filter 
coefficients a2_0 

0x011C (0x008E) | HPCOEF7 DAC B band IIR High-pass filter 
coefficients s1 

0x0120 (0x0090) | HPCOEF8 DAC a band IIR High-pass filter 
coefficients b0_1 

0x0124 (0x0092) | HPCOEF9 BAO 6 bane IIR High-pass filter 
coefficients aO 1 

0x0128 (0x0094) | HPCOEF10 DAE and IIR High-pass filter 
coefficients b1 1 

0x012C (0x0096) | HPCOEF11 DAC 6 band IIR High-pass filter 
coefficients a1 1 


DAC 6 band IIR High-pass filter 


0x0130 (0x0098) | HPCOEF12 
coefficients b2_ 1 


DAC 6 band IIR High-pass filter 
coefficients a2 1 


DA igh- i 
0x0138 (0x009C) | HPCOEF14 Cb banu IIR High-pass filter 
coefficients s2 
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DA igh- i 

0x013C (0x009E) | HPCOEF15 C B band IIR High-pass filter 
coefficients b0_2 
DA igh- i 

0x0140 (0x00A0) | HPCOEF16 eG band IIR High-pass filter 
coefficients a0_2 
DA igh- i 

0x0144 (0X00A2) | HPCOEF17 GP band IIR High-pass filter 
coefficients b1 2 

0x0148 (0x00A4) | HPCOEF18 DAC a Band IIR High-pass filter 
coefficients a1_2 

0x014C (0x00A6) | HPCOEF19 DAC G nand IIR High-pass filter 
coefficients b2_2 

0x0150 (0x00A8) | HPCOEF20 DAG B bare IIR High-pass filter 
coefficients a2. 2 

0x0154 (0X00AA) | HPCOEF?1 DAC 6 Bany IIR High-pass filter 
coefficients s3 

0x0158 (0X00AC) | HPCOEF22 E e. di IIR High-pass filter 
coefficients bO 3 
D "m ; 

0x015C (0x00AE) | HPCOEF23 Ko band IIR High-pass filter 
coefficients a0_3 

0x0160 (0x00B0) | HPCOEF24 DACH barm IIR High-pass filter 
coefficients b1 3 

0x0164 (0x00B2) | HPCOEF25 DAC a band IIR High-pass filter 
coefficients a1_3 

0x0168 (0x00B4) | HPCOEF26 DAGO band IIR High-pass filter 
coefficients b2_3 

0x016C (0x00B6) | HPCOEF27 DAE band IIR High-pass filter 
coefficients a2 3 

0x0170 (0x00B8) | HPCOEF28 DAC 6 band IIR High-pass filter 
coefficients s4 


DAC 6 band IIR High-pass filter 


0x0174 (OxOOBA) | HPCOEF29 
coefficients bO 4 


DAC 6 band IIR High-pass filter 
coefficients a0 4 


DA igh- | 
0x017C (0x00BE) | HPCOEF31 Cb bamu IIR High-pass filter 
coefficients b1 4 


0x0178 (0x00BC) | HPCOEFS30 


V.0.1 
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DA igh- i 
0x0180 (0x00C0) | HPCOEF32 C B band IIR High-pass filter 
coefficients a1 4 
DA igh- i 
0x0184 (0x00C2) | HPCOEF33 CP band IIR High-pass filter 
coefficients b2_4 
DA igh- i 
0x0188 (0x00C4) | HPCOEF34 GP band IIR High-pass filter 
coefficients a2 4 
0x018C (0x00C6) | HPCOEF35 DAC a pand IIR High-pass filter 
coefficients s5 
0x0190 (0x00C8) | HPCOEF36 DAC G nand IIR High-pass filter 
coefficients b0_5 


0x0194 (0x00CA) | HPCOEF37 Dae o Band IIR High-pass filter 
coefficients a0. 5 
DA IIR High- i 

0x0198 (0x00CC) | HPCOEF38 ia G TMGT 
coefficients b1_5 
DA igh- | 

0x019C(0x00CE) | HPCOEF39 e s IIR High-pass filter 
coefficients a1 5 

0x01A0 (0x00D0) | HPCOEF40 le 6 band IIR High-pass filter 
coefficients b2 5 

0x01A4 (0x00D2) | HPCOEF41 DAS pany IIR High-pass filter 
coefficients a2 5 

0x01A8 (0x00D4) | HPCOEF42 DAC a Band IIR High-pass filter 
coefficients s6 


8.5.5.2 Register Descriptions 


8.5.5.2.1 VBDAO 


Description: 
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0x0000 (0x0000) Voice band DACO data (reset 0x0000 0000) VBDAO 


te ES ERES ESSI EE S S S ES EE SRL S E UO 


Reserved 


1058 IS REUS SU REB GEIGER RR REI IRR RIS SR ER ON 


Type 
Reset 


VBDAO 


Field Name Type | Reset | Description 
Value 


VBDAO [15:0] R/W | 16’hO | Voice band DACO channel data from ARM/DSP. 
ARM/DSP writes every word of DACO data to 
this control register, and VBC moves the 16bits 
data to corresponding address of DACO buffer 
one by one 


8.5.5.2.2 VBDA1 


Description: 
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0x0004 (0x0002) Voice band DAC1 data (reset 0x0000. 0000) VBDA1 


i59 SN ERES ESSI ES S S S IESU IE SRL S E UO 


Reserved 


105: ISSUES SU ERR GRIS GR ERR REI ARGIS ANA 


Type 
Reset 


VBDA1 


Field Name Type | Reset | Description 
Value 


VBDA1 [15:0] R/W [|16'O | Voice band DAC1 channel data from ARM/DSP. 
ARM/DSP writes every word of DAC1 data to 
this control register, and VBC moves the 16bits 
data to corresponding address of DAC1 buffer 
one by one 


8.5.5.2.3 VBADO 


Description: 
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0x0008 (0x0004) Voice band ADCO data (reset 0x0000 0000) VBADO 


E ES ERES ES ES S S SS IESU IE SRL S E UON 


Reserved 


EXCICICGEIICHGERGERGERERERERES 
L3 = 


Field Name Type | Reset | Description 
Value 


VBADO 16'h0 | ADCO channel data from Audio CODEC to 
ARM/DSP. VBC moves every word from ADCO 
buffer one by one to this register, and ARM/DSP 
read the ADCO data from this register 


8.5.5.2.4 VBAD1 


Description: 
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0x000C (0x0006) Voice band ADC1 data (reset 0x0000. 0000) VBAD1 


R59 ESO ERES ESI ES S S S ES IE SRL ST E UOI GM 


Reserved 


Field Name Reset | Description 
Value 
VBAD1 16'h0 | Reserved for voice band another ADC channel 
input data. 0x0000 will be output if software 
reads this control register 


8.5.5.2.5 VBBUFFSIZE 
Description: 
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0x0010 (0x0008) Voice band buffer size(reset 0x0000 0000) VBBUFFSIZE 


ee ES EST ES ESSI ES ESI IST SRL S E RO 


Reserved 


Be RS RE RS PERI GRIS GR ee ANA 


VBDABUFFSIZE VBADBUFFSIZE 


Field Name ul 

VBDABUFFSIZE | [15:8] Voice band DACO and DAC1 channel data 
buffer size, equals to real buffer size minus 1. 
max 159. 0~159 maps to real buffer size 1~160 

VBADBUFFSIZE | [7:0] Voice band ADC channel data buffer size, 
equals to real buffer size minus 1. max 159. 
0~159 maps to real buffer size 1~160 


8.5.5.2.6 VBADBUFFDTA 
Description: 
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0x0014 (0x000A) Voice band buffer and I2S control(reset 0OxX0000 1000) VBADBUFFDTA 


VBP VBI VBI 


VBI 


D 

N 
= 
N 


SAD 
ADBUFF_A 


Field Name Type | Reset | Description 
Value 


VBIIS_LRCK [15] R/W | 1’hO Active level of 0/1 channel for both ADC and 
DAC channel 
“0”: High for channel 0, low for channel 1 
“1”: Low for channel 0, high for channel 1 
VBPCM MODE | [14] R/W | 1'hO I2S interface format for both ADC and DAC 
channel 
0: I28 compatible format 
1: PCM compatible format 
Note: l2S mode is recommended to be 
compatible with audio CODEC 12S master 
VBIIS DLOOP | [13] R/W | thO Loop IIS three Tx signals(DA) to IIS 3 Rx 
signals(AD). 
0: normal mode 
1: loop mode 


VBLSB_EB [11] R/W | 1’hO 12S serial data transfer order for both ADC and 
DAC channel 
0: MSB first 
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1: LSB first 
Note: must always be programmed to '0' 


VBISDACK NV | [10] R/W | T'hO VBC interface reverses DAC 12S BCLK from 
audio CODEC as its 12S BCLK to send serial 
data 
0: normal mode 
1: inverse mode 


VBISADCK_INV R/W | t'hO VBC interface reverses ADC 12S BCLK from 
audio CODEC as its 12S BCLK to receive serial 
data 
0: normal mode 
1: inverse mode 

ADBUFF_A R/W | 9’hO Voice band ADC channel data buffer size 
change, 2’s compliment number added to 
VBADBUFFSIZE, control AD data buffer change 
for next block. 


8.5.5.2.7 VBDABUFFDTA 
Description: 
0x0018 (0x000C) Voice band buffer and mode control(reset 0x0000_0000) VBDABUFFDTA 


en |31| | 20 | 26 | 27 | 26 | 2s | 2 | 2s | 22 | an | 20 | 19 | 18 | 17 | 16 | 
Name Reserved 
ps 

p mm m[so ho je [v p ejsja[sje| to) 


VBD | VBD | VBA | VBA RAM 
- i DABUFF A 
Type 
Reset 
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Field Name Type | Reset | Description 
Value 


VBENABLE [15] R/W Enable this bit then VBC interface starts working 
and software can receive voice band interrupt. 
Better set this bit after all other register bits are 
programmed. 
0: disable 
1: enable 


VBDA1DMA_EN | [14] DMA write DAC1 data buffer enable, set this bit 


to enable DAC1 DMA mode 
0: disable 

VBDAODMA EN | [13] 

VBAD1DMA EN | [12] 


1: enable 


DMA write DACO data buffer enable, set this bit 
to enable DACO DMA mode 
0: disable 


1: enable 


Reserved for DMA reading ADC1 data buffer 
enable 


0: disable 
1: enable 


Note: No use since there is only one ADC 
channel 


RAMSW EN [10] Software access ping-pong buffer enable when 
VBENABE bit low(before VBC interface start 
working), for both ADC and DAC 
channel(reading ADC data buffer and writing 


DACO, DAC1 data buffer) 
0: disable 


1: enable 


RAMSW NUMB Software accessing ping-pong buffer indication, 
for both ADC and DAC channel(reading ADC 


data buffer and writing DACO, DAC1 data 


VBADODMA EN | [11] R/W |1'hO DMA read ADCO data buffer enable, set this bit 
to enable ADCO DMA mode 
0: disable 
1: enable 
"mm 
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buffer) 
0: software access data buffer 0 
1: software access data buffer 1 


DABUFF A R/W | 9'hO Voice band DAC channel data buffer size 
change, 2's compliment number added to 
VBDABUFFSIZE, control DA data buffer 
change for next block. 


8.5.5.2.8 VBADCNT 
Description: 
0x001C (0x000E) Voice band ADC buffer counter(reset 0OxX0000 0000) VBADCNT 


ESEICREEJEHIEREIEIEIEJEREJEIEIEAECI 
Name Reserved 

Type 

[mms mm m[m| s jejv[ejs]ajs[2 | vj|e] 


VBAD1CNT VBADOCNT 


Type 


Field Name Type | Reset | Description 
Value 


VBAD1CNT [15:8] [RO [sho | Reserved for ADC1 data buffer address counter. 


VBADOCNT [7:0] 8'h0 ADCO data buffer address counter (address of 
VBC interface writing input data from audio 
CODEC to ADCO ping-pong buffer) 
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8.5.5.2.9 VBDACNT 
Description: 
0x0020 (0x0010) Voice band DAC buffer counter(reset 0OxX0000 0000) VBDACNT 


e | at | a0 | 29 | ae | a7 | 26 | as | 24 | 20 | ae | 20 | 20 | 19 | 18 | 17 | 16 | 
Name Reserved 
Type 


VBDA1CNT VBDAOCNT 


Field Name Type | Reset | Description 
Value 

VBDA1CNT [15:8] DAC1 data buffer address counter (address of 
VBC interface reading output data from DAC1 
ping-pong buffer to audio CODEC) 

VBDAOCNT [7:0] DACO data buffer address counter (address of 
VBC interface reading output data from DACO 
ping-pong buffer to audio CODEC) 


8.5.5.2.10 VBINTTYPE 
Description: 
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0x0034 (0x001 A) Voice Band interrupt type(reset 0x0000_0000) VBINTTYPE 


E ee EA 


Reserved 


E a 


| Type | 


Field Name Type | Reset | Description 
Value 


Da_int_type [1] R/W |1'hO DAC interrupt type, 
1’b0: wide pulse, and the width is 12 DAC IIS bit 
clock cycles 
1'b1: one apb/z-bus clock cycle pulse 
Ad int type R/W | 'hO ADC interrupt type, 
1’b0: wide pulse, and the width is 12 ADC IIS bit 
clock cycles 
1'b1: one apb/z-bus clock cycle pulse 


8.5.5.2.11 DAPATHCTL 
Description: 
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0x0040 (0x0020) Voice band DAC path control (reset 0x0000 0000) DAPATHCTL 


SMe eee UST EN ail 


Reserved 


SCR EE REOR SR CE RC GS ne s 


Da1 addst s DaO addst s Da1 addfm DaO addím . 
Reserved 


Field Name Type | Reset | Description 
Value 


Dai addst sel | [7:6] aoe DAC1 data from ALC directly sent to DAC 
2'b01: DAC1 data from ALC added with side 
tone data, then sent to DAC 12S 
2'b10: DAC1 data from ALC subtracted from 
side tone output data, then sent to DAC I2S 
60.96cmb11: Reserved 

DaO addst sel | [5:4] , pas DACO data from ALC directly sent to DAC 
2'b01: DACO data from ALC added with side 
tone data, then sent to DAC 12S 
2'b10: DACO data from ALC subtracted from 
side tone output data, then sent to DAC 12S 
2'b11: Reserved 


Da1 addfím sel | [3:2] BEES DAC1 buffer data directly sent to DAC 
2'b01: DAC1 buffer data added with side tone 
data, then sent to DAC HPF 
2'b10: DAC1 buffer data subtracted from side 
tone output data, then sent to DAC HPF 
2'b11: Reserved 

DaO addfm sel | [1:0] at DACO buffer data directly sent to DAC 
2'b01: DACO buffer data added with side tone 
output data, then sent to DAC HPF 
2'b10: DACO buffer data subtracted from side 
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tone output data, then sent to DAC HPF 
2'b11: Reserved 


8.5.5.2.12 DADGCTL 
Description: 
0x0044 (0x0022) Voice band DAC digital gain control (reset 0x0000 1818) DADGCTL 


Se Pewee (ae 
| See ee eee 
EJ. w— | |—— |) 


- 7 D e v 


[Type few |e Ne 


Field Name Type | Reset | Description 
Value 


Dadg en 1 [15] DACH digital gain enable 


Dadg. dg 1 [14:8] R/W | hoo | DAC1 digital gain coefficient 
7h18: Odb 
larger than 7'h18 : amplify the input signal, and 
the step is 0.75db 
smaller than 7'h18 : reduce the input signal, and 
the step is 0.75db 


Dadg en 0 DACO digital gain enable 


Dadg. dg 0 R/W | 7h00 | DACO digital gain coefficient 
7Th18: Odb 
larger than 7'h18 : amplify the input signal, and 
the step is 0.75db 
smaller than 7'h18 : reduce the input signal, and 
the step is 0.75db 
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8.5.5.2.13 DAHPCTL 


Description: 


Voice band DAC High pass filter control (reset 
0x0048 (0x0024) gap ( DAHPCTL 
0x0000_007F) 


RE ne] 20 Rees ee a) Fa fe fe AAA 


Reserved 


ee 


Reserved eg c R limit 
| en 


| Type | Pw | 


Field Name Type | Reset | Description 
Value 


Dac_alc_en [14] Rw | 1’ho | 160: ALC Lco NN 
1'b1: ALC enable(if vohp_en=1) 
Vbhp en [10] R/W | t'ho 1'b0: 6-band IIR and ALC bypass 
1'b1: 6-band IIR and ALC enable 
Hp reg clr R/W Clear all HPF IIR registers, 
Please write 1'b1 and later write 1'bO to finish 
the register clear process 
Wid sel R/W | t'hO 1’b0: 16bits output 
1'b1: 24bits output 


R limit [7:0] R/W | 8h7F | DAC output signal limit, the actual limit value on 
the 24bits output signal is: 
r limit[7:0]««16--16'hFFFF 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 844 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC8810 Design Specification 


8.5.5.2.14 DAALCCTLO 
Description: 
0x004C (0x0026) Voice band DAC ALC coefficient : hold (reset 0x0000 0000) DAALCCTLO 


MSE ae Ae Bears 
Lj UN NS 


Field Name Type | Reset | Description 
Value 


Dac alc hld [15:0] 16’ho | DAC ALC coefficient: hold 


8.5.5.2.15 DAALCCTL1 
Description: 
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0x0050 (0x0028) Voice band DAC ALC coefficient : rise (reset 0X0000 0000) DAALCCTL1 


EIE EN ES EESTI ES SIONIS SS ERIS SER UN RN 


Reserved 


E91 505 R9 RS ERI 018 EROR SRI RR NORIS UM CN 


Dac alc rise 


Field Name Type | Reset | Description 
Value 


[15:0] 16’ho | DAC ALC coefficient: rise 


8.5.5.2.16 DAALCCTL2 
Description: 
0x0054 (0x002A) Voice band DAC ALC coefficient : fall (reset 0x0000 0000) DAALCCTL2 


Reserved 


EC EHE: e ea Eo E REESE RH RE c 


LG CNN 
fmf 
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Field Name Type | Reset | Description 
Value 


Dac alc fall [15:0] 16’ho | DAC ALC coefficient: fall 


8.5.5.2.17 DAALCCTL3 
Description: 
0x0058 (0x002C) Voice band DAC ALC coefficient : limit (reset 0OX0000 0000) DAALCCTL3 


Reserved 


CE i Sa 


oe Ro a EST 0. UR Eee 


Dac alc Imt 


Field Name Type | Reset | Description 
Value 


[15:0] i&ho0 | DAC ALC coefficient: limit 


8.5.5.2.18 DAALCCTL4 
Description: 
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Voice band DAC ALC coefficient : threshold (reset 
0x005C (0x002E) DAALCCTL4 
0x0000_ 0000) 


SEG Es E aen Ee ee e 


Reserved 


Es 58 FE Se, A 


Dac alc thd 


Field Name Type | Reset | Description 
Value 


Dac alc thd [15:0] 16’ho | DAC ALC coefficient: threshold 


8.5.5.2.19 DAALCCTL5 
Description: 
0x0060 (0x0030) Voice band DAC ALC coefficient : ratio (reset 0x0000_0000) DAALCCTL5 


iS E "es Eee eee EC 


Name Reserved 
Type 


Dac_alc_ratio 


Bn ESN 859 AA 
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Field Name Type | Reset | Description 
Value 


[15:0] 16’ho | DAC ALC coefficient: ratio 


8.5.5.2.20 DAALCCTL6 
Description: 


Voice band DAC ALC coefficient : cg var (reset 
0x0064 (0x0032) DAALCCTL6 
0x0000 0000) 


EE [EGEESTESR ES EIE IEEE ES SIL, "c us a EE 


Reserved 


Type 


CACACE A (EP a HRS RI RM 


Dac_alc_cg_var 


Field Name Type | Reset | Description 
Value 


[15:0] 16'h0 | DAC ALC coefficient: cg. var 


8.5.5.2.21 DAALCCTL7 
Description: 
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Voice band DAC ALC coefficient : release rate(reset 
0x0068 (0x0034) DAALCCTL7 
0x0000 0000) 


EE ELSE ESI e ELE OUS 


Reserved 


Eiern S8 Fd ae, Sa 


Dac alc rls rate 


Field Name Type | Reset | Description 
Value 


Dac alc rls rate | [15:0] 16’ho | DAC ALC coefficient: release rate 


8.5.5.2.22 DAALCCTL8 
Description: 


Voice band DAC ALC coefficient : attack rate(reset 
0x006C (0x0036) DAALCCTL8 
0x0000 0000) 


EGER EST. ie yet E ERES ee EE CREE 


Name Reserved 
Type 


Dac alc atk rate 
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Field Name Type | Reset | Description 
Value 


Dac alc atk rate | [15:0] 16’ho | DAC ALC coefficient: attack rate 


8.5.5.2.23 DAALCCTL9 
Description: 


Voice band DAC ALC coefficient : release_rate_ex(reset 
0x0070 (0x0038) DAALCCTL9 
0x0000 0000) 


r |a| 90 | 20 | 8 | ar | 26 | 2s | a | a3 | m2 | at | 20 | 10 | 18 | 17 | 16 | 
Name Reserved 
Type 


Dac_alc_rls_rate_ex 


Field Name Type | Reset | Description 
Value 


[15:0] 16’ho | DAC ALC coefficient: release rate ex 


8.5.5.2.24 DAALCCTL10 
Description: 
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Voice band DAC ALC coefficient : attack rate ex(reset 
0x0074 (0x003A) DAALCCTL10 
0x0000_ 0000) 


EE Fees E aes sn Ee Res ee 


Reserved 


Eon SH Fd a, Sa 


Dac alc atk rate ex 


Field Name Type | Reset | Description 
Value 


Dac alc atk rate ex | [15:0] 16'h0 | DAC ALC coefficient: attack rate ex 


8.5.5.2.25 STCTLO 
Description: 
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Voice band Side Tone control of channelO(reset 
0x0078 (0x003C) STCTLO 
0x0000 0183) 


Ea ERE E ERI 


Reserved 


Type 


ECCE RES ES ER DRE Se Sa it 


Reserved _en_ Vbst hpf dg O Vbst hpf n 0 


Field Name Type | Reset | Description 
Value 


Vbst en 0 [12] R/W | t'hO 0: oc MN NN tone of channel 0 disable 
1: Side tone of channel 0 enable 

Vbst hpf en 0 [11] R/W | 1’ho 0: Side tone HPF of channel 0 disable 
1: Side tone HPF of channel 0 enable 


Vbst hpf dg O [10:4]. | RW | 7'ho | Side tone gain coefficient of channel 0 
T'h18: Odb 
larger than 7'h18 : amplify the input signal, and 
the step is 0.75db 
smaller than 7'h18 : reduce the input signal, 
and the step is 0.75db 


Vbst hpf n 0 [3:0] R/W | 4h0 Side tone high-pass filter coefficient of 
Za channel0. If the high-pass filter is enabled, 4'h3 
is the typical configuration, and 4'hO is 
reserved. 


8.5.5.2.26 STCTL1 
Description: 
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Voice band Side Tone control of channel (reset 
0x007C (0x003E) STCTL1 
0x0000 0183) 


ed eee eee ee ee E ERE 


Reserved 


Type 


HSS) (SET E aS Sy," 


Reserved _en_ Vbst_hpf_dg_1 Vbst_hpf_n_1 


Field Name Type | Reset | Description 
Value 


Vbst_en_1 [12] R/W | t'hO 0: oc MN tone of channel 1 disable 
1: Side tone of channel 1 enable 
Vbst hpf en 1 [11] R/W | 1’ho 0: Side tone HPF of channel 1 disable 
1: Side tone HPF of channel 1 enable 


Vbst hpf dg 1! [10:4]. | RW | 7hO | Side tone gain coefficient of channel 1 
T'h18: Odb 
larger than 7'h18 : amplify the input signal, and 
the step is 0.75db 
smaller than 7'h18 : reduce the input signal, 
and the step is 0.75db 


Vbst hpf n 1 [3:0] R/W | 4h0 Side tone high-pass filter coefficient of 
channel1. If the high-pass filter is enabled, 4'h3 
is the typical configuration, and 4'hO is 
reserved. 


8.5.5.2.27 ADPATHCTL 
Description: 
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0x0080 (0x0040) Voice band ADC path control(reset 0x0000 0000) ADPATHCTL 


CES SUISSES RES ESSE ES REESE PR E 


Reserved 


Adi inmux s | Ad0 inmux s 


el el 


Field Name Type | Reset | Description 
Value 


Adi dgmux sel [5] R/W | t'hO T ios RN RN ADC data as input of ADC1 DG 
1'b1: DAC ALC output data as input of ADC1 
DG 

AdO dgmux sel | [4] tho. | 1'b0: ADC data as input of ADCO DG 


d 1'b1: DAC ALC output data as input of ADCO 
D 
Adi inmux sel [3:2] R/W | 2’hO 2'b00: 12S ADC1 data as input of ADC1 path 
2'b01: 12S ADCO data as input of ADC1 path 
2'b10: Digital TV 12S ADC1 data as input of 
ADC1 path 
2'b11: All zero as input of ADC1 path 
Ad0. inmux sel [1:0] R/W 2'b00: 12S ADCO data as input of ADCO path 


2'b01: 12S ADC1 data as input of ADC1 path 
2'b10: Digital TV 12S ADCO data as input of 
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8.5.5.2.28 ADDGCTL 
Description: 
0x0084 (0x0042) Voice band ADC digital gain control (reset 0x0000_ 1818) ADDGCTL 


er | at | 20 | 29 | ae | ar | 6 | 25 | 2 | 29 | 22 | 21 | 20 |19 | 18 | 17 | 16 | 
Name Reserved 
p 


Addg dg 1 jo Addg dg 0 


Field Name Type | Reset | Description 
Value 


Addg en 1 [15] ADC1 digital gain enable 


Addg dg 1 [14:8] | R/W | 7h00 | ADC1 digital gain coefficient 
7h18: Odb 
larger than 7'h18 : amplify the input signal, and 
the step is 0.75db 
smaller than 7'h18 : reduce the input signal, 
and the step is 0.75db 


Addg en O ADCO digital gain enable 


Addg dg 0 [6:0] R/W | 7hoo | ADCO digital gain coefficient 
7Th18: Odb 
larger than 7'h18 : amplify the input signal, and 
the step is 0.75db 
smaller than 7'h18 : reduce the input signal, 
and the step is 0.75db 


8.5.5.2.29 HPCOEFO 
Description: 
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0x00100 (0x0080) DAC 6 band IIR HPF coefficient s0(reset Ox0000 0000) HPCOEFO 


ee ee ES IE ESSE ee RES UN 


Reserved 


ERES E RR GS AR ERIGI PRESS SRI RI SR EN MCN 


Hpcoef0 


Field Name Type | Reset | Description 
Value 


Hpcoef0 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient sO 


8.5.5.2.30 HPCOEF1 
Description: 
0x00104 (0x0082) DAC 6 band IIR HPF coefficient b0_0(reset 0x0000 0000) HPCOEF1 


Reserved 


EET E EE ESI ESTIS ESTIS TN RR EU 
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Field Name Type | Reset | Description 
Value 


Hpcoef1 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b0.0 — 6 band IIR HPF coefficient bO 0 


8.5.5.2.31 HPCOEF2 
Description: 
0x00108 (0x0084) DAC 6 band IIR HPF coefficient a0 O(reset 0Ox0000 0000) HPCOEF2 


Reserved 


ETE ES ERES a SIS IRSE 


Hpcoef2 


Field Name Type | Reset | Description 
Value 


Hpcoef2 [15:0] 16'h0 | DAC 6 band IIR HPF coetticient 0.0 6 band IIR HPF coefficient a0_0 


8.5.5.2.32 HPCOEF3 
Description: 
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0x0010C (0x0086) DAC 6 band IIR HPF coefficient b1 O(reset Ox0000 0000) HPCOEF3 


EE ESI ESL ES IE ESSE ESHIESSI ESTIS REESE 


Reserved 


SECRETO RE GC CER RR Bd c nn e 


Hpcoef3 


Field Name Type | Reset | Description 
Value 


Hpcoef3 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b1 O0 


8.5.5.2.33 HPCOEF4 
Description: 
0x00110 (0x0088) DAC 6 band iiR HPF coefficient a1_0(reset 0x0000_0000) HPCOEF4 


Reserved 


SEO)... aE ee as 


Hpcoef4 


SS ee Eee E 
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Field Name Type | Reset | Description 
Value 


Hpcoef4 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient at_O — 6 band IIR HPF coefficient a1_0 


8.5.5.2.34 HPCOEF5 
Description: 
0x00114 (0x008A) DAC 6 band IIR HPF coefficient b2_0(reset 0x0000_0000) HPCOEF5 


Reserved 


SET c ea eon Es een e Res aes. Te LS CRT 


He ee Ee EE UN 


Hpcoef5 


Field Name Type | Reset | Description 
Value 


Hpcoef5 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b2.0 — 6 band IIR HPF coefficient b2_0 


8.5.5.2.35 HPCOEF6 
Description: 
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0x00118 (0x008C) DAC 6 band IIR HPF coefficient a2 O(reset 0x0000 0000) HPCOEF6 


EE a ee ES IE ESSE ESSI ESI RENS EUR 


Reserved 


ERES E RR GS AR ER ee SRI RI SR EH MEN 


Hpcoef6 


Field Name Type | Reset | Description 
Value 


Hpcoef6 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a2 0 


8.5.5.2.36 HPCOEF7 
Description: 
0x0011C (0x008E) DAC 6 band IIR HPF coefficient s1(reset 0x0000 0000) HPCOEF7 


Reserved 


FREE ES UNS E EE ESSI ESTIS RESTI UESTRE EUER ON 
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Field Name Type | Reset | Description 
Value 


Hpcoef7 [15:0] 16'h0 | DAC 6 band IIR HPF coefficientst — 6 band IIR HPF coefficient s1 


8.5.5.2.37 HPCOEF8 
Description: 
0x00120 (0x0090) DAC 6 band IIR HPF coefficient b0_1(reset 0x0000_0000) HPCOEF8 


Reserved 


e AA IE 


Hpcoef8 


Field Name Type | Reset | Description 
Value 


Hpcoef8 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b01 — 6 band IIR HPF coefficient b0_1 


8.5.5.2.38 HPCOEF9 
Description: 
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0x00124 (0x0092) DAC 6 band IIR HPF coefficient a0 1(reset 0x0000 0000) HPCOEF9 


EE re eee ES IE ESSE RESHESSI ESI RE RES EUR NM 


Reserved 


SERIES RE GO RR d Bd cR nn e 


Hpcoef9 


Field Name Type | Reset | Description 
Value 


Hpcoef9 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient aO. 1 


8.5.5.2.39 HPCOEF10 
Description: 
0x00128 (0x0094) DAC 6 band iiR HPF coefficient b1 1(reset OxX0000 0000) HPCOEF10 


Reserved 


REO)... Re ESSE ERIT REI DOR EN I 


Hpcoef10 


b. SS RCM S el EC E E 
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Field Name Type | Reset | Description 
Value 


Hpcoef10 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient bt 6 band IIR HPF coefficient b1_1 


8.5.5.2.40 HPCOEF11 
Description: 
0x0012C (0x0096) DAC 6 band IIR HPF coefficient a1 1(reset 0x0000_0000) HPCOEF11 


Reserved 


RESTE c ea en Est een e ese Ca. Teo Sa 


He ee ee EE 


Hpcoef1 1 


Field Name Type | Reset | Description 
Value 


Hpcoef11 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient att | 6 band IIR HPF coefficient a1_1 


8.5.5.2.41 HPCOEF12 
Description: 
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0x00130 (0x0098) DAC 6 band IIR HPF coefficient b2 1(reset 0x0000 0000) HPCOEF12 


EE ESI ESSI ESSI ES IE ESSE ESSI ESTIS RE RES ON 


Reserved 


SECRETO RE GO Rs d d cR nn e 


Hpcoef12 


Field Name Type | Reset | Description 
Value 


Hpcoef12 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b2 1 


8.5.5.2.42 HPCOEF13 
Description: 
0x00134 (0x009A) DAC 6 band IIR HPF coefficient a2 1(reset 0x0000_0000) HPCOEF13 


Reserved 


FEE E ENS E EE ESI ESTIS ESTE RTI UB ERR 


Le— c— — 
LIMEN NE ERN 
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Field Name Type | Reset | Description 
Value 


Hpcoef13 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a2 1 — 6 band IIR HPF coefficient a2_1 


8.5.5.2.43 HPCOEF14 
Description: 
0x00138 (0x009C) DAC 6 band IIR HPF coefficient s2(reset 0x0000_ 0000) HPCOEF14 


Reserved 


CS RET Eee eee eee aes. i Sana 


ee ee ee EE ee 


Hpcoef1 4 


Field Name Type | Reset | Description 
Value 


Hpcoef14 [15:0] 16'h0 | DAC 6 band IIR HPF coefficients2 — 6 band IIR HPF coefficient s2 


8.5.5.2.44 HPCOEF15 
Description: 
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0x0013C (0x009E) DAC 6 band IIR HPF coefficient b0_2(reset Ox0000 0000) HPCOEF15 


EE re eee ES IE ESSE RESISTE RENS UN 


Reserved 


SECRETO RE GC CER Rd c e nn te 


Hpcoef15 


Field Name Type | Reset | Description 
Value 


Hpcoef15 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient bO 2 


8.5.5.2.45 HPCOEF16 
Description: 
0x00140 (0x00A0) DAC 6 band IIR HPF coefficient a0 2(reset 0x0000 0000) HPCOEF16 


Reserved 


fe Eig i E EE ESTE EESTI ESTE RTI RUD ERR 


Le—  ——— 
LIMEN NN 
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Field Name Type | Reset | Description 
Value 


Hpcoef16 [15:0] 16'h0 |DAC6bandlIRHPFcoefientan 2 — 6 band IIR HPF coefficient a0 2 


8.5.5.2.46 HPCOEF17 
Description: 
0x00144 (0x00A2) DAC 6 band IIR HPF coefficient b1 2(reset OXO000 0000) HPCOEF17 


Reserved 


Ros Em c rea eon Es eee res aes Tei SER RINT 


fe ee ee EE ON 


Hpcoef1 7 


Field Name Type | Reset | Description 
Value 


Hpcoef17 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b1_2 | 6 band IIR HPF coefficient b1 2 


8.5.5.2.47 HPCOEF18 
Description: 
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0x00148 (0x00A4) DAC 6 band IIR HPF coefficient a1 2(reset 0x0000 0000) HPCOEF18 


Er ESI eee ES IE ES ESSI ESI RENS UA 


Reserved 


ERES E RR RR NAR ER ee SRI RR SR EN MN 


Hpcoef18 


Field Name Type | Reset | Description 
Value 


Hpcoef18 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a1 2 


8.5.5.2.48 HPCOEF19 
Description: 
0x0014C (0x00A6) DAC 6 band IIR HPF coefficient b2 2(reset 0x0000 0000) HPCOEF19 


Reserved 


Eee c e Se ER EE ee 


a HNENNUN 
LIMEN NN NN 
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Field Name Type | Reset | Description 
Value 


Hpcoef19 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b22 | 6 band IIR HPF coefficient b2_2 


8.5.5.2.49 HPCOEF20 
Description: 
0x00150 (0x00A8) DAC 6 band IIR HPF coefficient a2_2(reset 0x0000_0000) HPCOEF20 


Reserved 


CS REE c rea eon Es e e ae Sa 


He ee ee SE EE UR 


Hpcoef20 


Field Name Type | Reset | Description 
Value 


Hpcoef20 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a2 2 — 6 band IIR HPF coefficient a2_2 


8.5.5.2.50 HPCOEF21 
Description: 
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0x00154 (0xX00AA) DAC 6 band IIR HPF coefficient s3(reset Ox0000 0000) HPCOEF21 


ee ee EST [ES ES ee SUIS ERE RES UR M 


Reserved 


ERES E RR AR ER ee SRI RR SR ON MEN 


Hpcoef21 


Field Name Type | Reset | Description 
Value 


Hpcoef21 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient s3 


8.5.5.2.51 HPCOEF22 
Description: 
0x00158 (0xX00AC) DAC 6 band IIR HPF coefficient bO0 3(reset 0x0000 0000) HPCOEF22 


Reserved 


ER ESTNE EE ES ESTIS ESTIS RTI RUD EUR NN 


CE 
pal NN 
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Field Name Type | Reset | Description 
Value 


Hpcoef22 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b03 | 6 band IIR HPF coefficient b0_3 


8.5.5.2.52 HPCOEF23 
Description: 
0x0015C (OXOOAE) DAC 6 band IIR HPF coefficient a0 3(reset 0x0000_0000) HPCOEF23 


Reserved 


REESE ES Rc eae EE Rec e na 


He ee ee EE RN 


Hpcoef23 


Field Name Type | Reset | Description 
Value 


Hpcoef23 [15:0] 16'h0 |DAC6bandIIRHPFcoefientan 8.— | 6 band IIR HPF coefficient a0 3 


8.5.5.2.53 HPCOEF24 
Description: 
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0x00160 (0x00B0) DAC 6 band IIR HPF coefficient b1 3(reset Ox0000 0000) HPCOEF24 


EE eee EST IE ESSE ESSI ESTIS ORE RES UN 


Reserved 


SERIES RE Od s d Bd c Rd nn e 


Hpcoef24 


Field Name Type | Reset | Description 
Value 


Hpcoef24 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b1 3 


8.5.5.2.54 HPCOEF25 
Description: 
0x00164 (0x00B2) DAC 6 band IIR HPF coefficient a1 3(reset 0x0000_0000) HPCOEF25 


Reserved 


og ie E EE ESSI ESTIS ESTERI RUD ERR RM 


ee RN 
LIMEN ENNNEEEEEEEN 
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Field Name Type | Reset | Description 
Value 


Hpcoef25 [15:0] 16'h0 | DAC 6 band IIR HPF coefficientat_3 | 6 band IIR HPF coefficient a1_3 


8.5.5.2.55 HPCOEF26 
Description: 
0x00168 (0x00B4) DAC 6 band IIR HPF coefficient b2_3(reset 0x0000_0000) HPCOEF26 


Reserved 


RESTER ET c ea eon Es ee es es aes. Tei Sa 


He ee S EE UN 


Hpcoef26 


Field Name Type | Reset | Description 
Value 


Hpcoef26 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b23 6 band IIR HPF coefficient b2_3 


8.5.5.2.56 HPCOEF27 
Description: 
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0x0016C (0x00B6) DAC 6 band IIR HPF coefficient a2 3(reset 0x0000 0000) HPCOEF27 


E Es eee ES IE ESSE ESSI ESI RE RES UN M 


Reserved 


SECRETO RE GC CER Re c Bd c d nn e 


Hpcoef27 


Field Name Type | Reset | Description 
Value 


Hpcoef27 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a2 3 


8.5.5.2.57 HPCOEF28 
Description: 
0x00170 (0x00B8) DAC 6 band IIR HPF coefficient s4(reset 0x0000 0000) HPCOEF28 


Reserved 


EE e Se e EE EE RESI E IHR 


a HMM 
LIMEN ENNEEEDEEMEEEN 
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Field Name Type | Reset | Description 
Value 


Hpcoef28 [15:0] 16'h0 | DAC 6 band IIR HPF coefficients4 — 6 band IIR HPF coefficient s4 


8.5.5.2.58 HPCOEF29 
Description: 
0x00174 (OX00BA) DAC 6 band IIR HPF coefficient b0_4(reset 0x0000_0000) HPCOEF29 


Reserved 


fs an c reae EE E Re a. Te Sa 


He ee S SE EE RN 


Hpcoef29 


Field Name Type | Reset | Description 
Value 


Hpcoef29 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b0 4 — 6 band IIR HPF coefficient bO 4 


8.5.5.2.59 HPCOEF30 
Description: 
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0x00178 (0xX00BC) DAC 6 band IIR HPF coefficient a0_4(reset 0x0000 0000) HPCOEF30 


E eee ESI eet eee UN 


Reserved 


fe a ENA 


Hpcoef30 


Field Name Type | Reset | Description 
Value 


Hpcoef30 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient a0 4 


8.5.5.2.60 HPCOEF31 
Description: 
0x0017C (OXOOBE) DAC 6 band IIR HPF coefficient b1 4(reset 0x0000_0000) HPCOEF31 


Reserved 


Eig ie E EE ESI ee EST UGO TN RUD ERR UR 


(= HMM 
LIMEN NN 
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Field Name Type | Reset | Description 
Value 


Hpcoef31 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient bi_4 — 6 band IIR HPF coefficient b1 4 


8.5.5.2.61 HPCOEF32 
Description: 
0x00180 (0x00C0) DAC 6 band IIR HPF coefficient a1 4(reset Ox0000 0000) HPCOEF32 


Reserved 


REESE c ea eon Est Ee ec es Cae. Teo aa 


He ee EE 


Hpcoef32 


Field Name Type | Reset | Description 
Value 


Hpcoef32 [15:0] 16'h0 | DAC 6 band IIR HPF coefficientat 4 — 6 band IIR HPF coefficient a1_4 


8.5.5.2.62 HPCOEF33 
Description: 
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0x00184 (0x00C2) DAC 6 band IIR HPF coefficient b2 4(reset 0x0000 0000) HPCOEF33 


See [ES ESSE ESSI ESTIS ORE NES HUI 


Reserved 


pco lLn 


Hpcoef33 


= 
Reset 
Field Name Type | Reset | Description 

Value 


Hpcoef33 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient b2 4 


8.5.5.2.63 HPCOEF34 
Description: 
0x00188 (0x00C4) DAC 6 band IIR HPF coefficient a2 4(reset 0xX0000 0000) HPCOEF34 


ESET) a Eee SUN EON 


Name Reserved 
Type 


Hpcoef34 


Fag ES DS 


Type 
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Field Name Type | Reset | Description 
Value 


| Hpcoef34 | nz 0] 15:0) (RW | 16'h0 | DAC 6 band IIR HPF coefficient a2 4 


8.5.5.2.64 HPCOEF35 
Description: 
0x0018C (0x00C6) DAC 6 band IIR HPF coefficient s5(reset 0x0000_0000) HPCOEF35 


AE EEE ESSEN SEES CLR Wb Sea 
LE. — |— e 
UJ.  ]—|» h— 3 .! 
poc 


Hpcoei35 


nd SE om | ale 
Value 


Hpcoef35 [15:0] DAC 6 band IIR HPF coefficient s5 


8.5.5.2.65 HPCOEF36 
Description: 
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0x00190 (0x00C8) DAC 6 band IIR HPF coefficient b0_5(reset Ox0000 0000) HPCOEF36 


E es eee ES IE ESSE EESHIESSI ESTIS RE RES EU 


Reserved 


pco lLn 


Hpcoef36 


= 
Reset 
Field Name Type | Reset | Description 

Value 


Hpcoef36 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient bO 5 


8.5.5.2.66 HPCOEF37 
Description: 
0x00194 (0x00CA) DAC 6 band IIR HPF coefficient a0 5(reset 0x0000 0000) HPCOEF37 


CAIRA ee E i 


Name Reserved 
Type 


Hpcoef37 


Fag ES EUG SI HERMES RO I RON 


Type 
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Field Name Type | Reset | Description 
Value 


|Hpcoef | nz 0] 15:0) (RW | 16'h0 | DAC 6 band IIR HPF coefficient a0 5 


8.5.5.2.67 HPCOEF38 
Description: 
0x00198 (0x00CC) DAC 6 band IIR HPF coefficient b1 5(reset 0x0000_0000) HPCOEF38 


AEE Ee Pe ib Sea 
LE. — | |... ^ 9. 
UJ.  ]—|» h— 3 .! 
EERE ae ae Ee es 


Hpcoeí38 


Type 
Reset 
Field Name Type | Reset | Description 

Value 


Hpcoef38 [15:0] DAC 6 band IIR HPF coefficient b1 5 


8.5.5.2.68 HPCOEF39 
Description: 
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0x0019C (Ox00CE) DAC 6 band IIR HPF coefficient a1 5(reset 0x0000 0000) HPCOEF39 


E ESI EI ESSI ES IE ES ESSI ESI ERE RSEN 


Reserved 


pco lLn 


Hpcoef39 


= 
Reset 
Field Name Type | Reset | Description 

Value 


Hpcoef39 [15:0] 16’hO | DAC 6 band IIR HPF coefficient a1 5 


8.5.5.2.69 HPCOEF40 
Description: 
0x001A0 (0x00D0) DAC 6 band IIR HPF coefficient b2_5(reset 0x0000_0000) HPCOEF40 


AIRA ee aa) 


Name Reserved 
Type 


Hpcoef40 


Fag ES ES 


Type 
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Field Name Type | Reset | Description 
Value 


| Hpcoef40 | nz 0] 15:0) (RW | 16'h0 | DAC 6 band IIR HPF coefficient b2 5 


8.5.5.2.70 HPCOEF41 
Description: 
0x001A4 (0x00D2) DAC 6 band IIR HPF coefficient a2 5(reset 0xX0000 0000) HPCOEF41 


BER ESSE E ESSEN EE NR CONS TUR 
LE. — OO... l 
UJ.  ]—|» h— 3 .! 
SEE ae Eee 


Hpcoeí41 


Type 
Reset 
Field Name Type | Reset | Description 

Value 


Hpcoef41 [15:0] DAC 6 band IIR HPF coefficient a2 5 


8.5.5.2.71 HPCOEF42 
Description: 
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0x001A8 (0x00D4) DAC 6 band IIR HPF coefficient s6(reset 0x0000_0000) HPCOEF42 


E ESI ee ES eee ESSI ERE RES UR M 


Reserved 


| Name | Hpcoet42 


Field Name Type | Reset | Description 
Value 


Hpcoef42 [15:0] 16'h0 | DAC 6 band IIR HPF coefficient s6 


8.6 Audio Codec Control Registers 


The Audio Coedc control registers base address is 0x8200_0100(ARM) or 
0x007F_0100(DSP). The following table lists these control registers. 


Offset Address | Name Description 
0x0100 VB AICR Voice band Codec AICR 


0x0104 VB CR1 Voice band Codec CH1 
0x0108 VB CR2 Voice band Codec CR2 
0x010C VB CCR1 Voice band Codec CCR1 
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ame Joen 


0x011C VB_CRR Voice band Codec CRR 


0x0120 VB_ICR Voice band Codec ICR 


VB_IFR Voice band Codec IFR 
VB CGR1 Voice band Codec CGR1 


VB CGR2 Voice band Codec CGR2 
VB CGR3 Voice band Codec CGR3 
LN NER 


0x0144 VB CGR8 Voice band Codec CGR8 


0x0148 VB CGR9 Voice band Codec CGR9 


8.6.1 VB AICR 
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0x0100 Audio Codec interface mode control VB AICR 


EEG ESSE RES es ec ee ses ed c ec n 


Reserved 


Reserved Reserved 


Field Name Type | Reset | Description 
Value 


Fr athe he 


DAC_SERIAL [3] R/W | thi Selection of the DAC digital serial audio 
interface 
0- Parallel interface 
12 Serial interface 
Note: Parallel interface is not supported, this 
control bit should not be changed from the 
default value 

ADC SERIAL [2] R/W | thi Selection of the ADC digital serial audio 
interface 
0- Parallel interface 
12 Serial interface 
Note: Parallel interface is not supported, this 
control bit should not be changed from the 
default value 


DAC_|2S Working mode of the DAC digital serial audio 
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interface 

0- DSP mode 

12 12S mode 

Note: I2S mode is recommended to be 
compatible with VBC interface 12S slave 


ADC 12S R/W Working mode of the ADC digital serial audio 
interface 
0- DSP mode 
12 12S mode 
Note: 12S mode is recommended to be 
compatible with VBC interface 12S slave 


8.6.2 VB CR1 


0x0104 Audio Codec mode control VB CR1 


EICIECIEIEJEIEIEIEIEJEREIEIEREIES 
CIDEIGGEIEHRGERERERERERERERERER 


Reserved 


m 
[9] 


eo 


Field Name Type | Reset | Description 
Value 
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R/W 
MONO 


DAC MUTE 


DACSEL 


BYPASS 


BTL MUTE 


u 
v 


i 
u 
E 
Bonn] 


EM ML 


8.6.3 VB. CR2 


SC8810 Design Specification 


Microphone biasing buffer power-down 
0- active 


12 power-down 


[7] Thi - 
SB MICBIAS - 
/W | ThO 


Stereo-to-mono conversion for DAC path 
0- stereo 


12 mono 


DAC soft mute mode 


0- mute inactive, digital input signal transmitted 
to the DAC 


1= puts the DAC in soft mute mode 


Headphone output signal disabled: 

0- Signal applied to headphone outputs 

12 no signal on headphone outputs, acts as a 
mute signal 

Mixer input selection 

0- DAC output ignored in input of the mixer 


12 DAC output selected as an input of the 
mixer 


Mixer input selection (line) 

0- Bypass path ignored in input of the mixer 
1= Bypass path selected as an input of the 
mixer 

BTL mute mode 

0- active 


12 puts the BTL stage in mute mode 


Reserved 


V.0.1 
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0x0108 Audio Codec mode control VB CR2 


EE SISSE ESSE ES SII ES ESI ISSUES IS EUR 


Reserved 


SECRETS EE ER OA E a Re I ES RE s s 


Reserved | DAC ADWL ADC ADWL 


Field Name Type | Reset | Description 
Value 


R/W DAC LS) filter enable 
DAC_DEEMP 0- inactive 
1= enables the de-emphasis filter 


DAC ADWL [6:5] R/W |2'h3 | Audio Data Word Length: for DAC paths 
00 = 16-bit word length data 
01 = 18-bit word length data 
10 = 20-bit word length data 
11 = 24-bit word length data 
Note: Only 16-bit word length audio data is 
supported, so it must be programmed to be 
2’b00 

ADC_ADWL [4:3] R/W |2'h3 | Audio Data Word Length: for ADC paths 
00 = 16-bit word length data 
01 = 18-bit word length data 
10 = 20-bit word length data 
11 = 24-bit word length data 
Note: Only 16-bit word length audio data is 
supported, so it must be programmed to be 
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ADC HPF [2] R/W | t'hO ADC High Pass Filter enable 
0- inactive 
12 enables the ADC High Pass Filter 


MICSEL [1] R/W | 1’hO selection of the signal converted by the ADC 
0 = Microphone input 1 (MICP, MICN) 
1 = Microphone input 2 (AUXMICP, AUXMICN) 


CO 00 


8.6.4 VB. CCR1 


0x010C Audio Codec mode control VB. CCR1 


ETE QE GR ESOS ER EIE" edhe RS RR 


Reserved 


ES ECTS n s 5 ERES EC RORIS ES e E 


Reserved CRYSTA 


Field Name Type | Reset | Description 
Value 


CRYSTAL [3:0] R/W |4'hO E" of the MCLK frequency 
The sampling frequency value is as following: 
0000: 12 MHz 
0001:16.9344 MHz (for further use) 
0010: 16.9344 MHz (for further use) 
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16.9344 MHz (for further use) 
116.9344 MHz (for further use) 
116.9344 MHz (for further use) 
116.9344 MHz (for further use) 
116.9344 MHz (for further use) 
116.9344 MHz (for further use) 
116.9344 MHz (for further use) 

( ) 
( ) 
( ) 
( ) 
( ) 
( ) 


116.9344 MHz (for further use 
116.9344 MHz (for further use 
116.9344 MHz (for further use 
116.9344 MHz (for further use 
16.9344 MHz (for further use 
16.9344 MHz (for further use 


Note: Only 12MHz MCLK is supported, so it 
should be always 4'b0000, please remain the 
default value unchanged 


8.6.5 VB CCR2 


0x0110 Audio Codec mode control VB CCR2 


ER ISTE NOS E d n no E E EORR EOS E 


Name Reserved 
Type RO 


Reserved 


R/ 
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Field Name Type | Reset | Description 
Value 


DFREQ [7:4] R/W | 4’hO Selection of the DAC sampling rate D — 
The sampling frequency value is given in the 
following: 

0000: 96kHz 
0001: 48kHz 
0010: 44.1kHz 
0011: 32kHz 
0100: 24kHz 
0101: 22.05kHz 
0110: 16kHz 
0111: 12kHz 
1000: 11.025kH 
1001: 9.6kHz 
1010: 8kHz 
1011: 8kHz 
1100: 8kHz 
1101: 8kHz 
1110: 8kHz 
1111: 8kHz 


AFREQ [3:0] R/W | 4’hO Selection of the ADC sampling rate (Fs) 
The sampling frequency value is given in the 
following: 

0000: 96kHz 
0001: 48kHz 
0010: 44.1kHz 
0011: 32kHz 
0100: 24kHz 
0101: 22.05kHz 
0110: 16kHz 
0111: 12kHz 
1000: 11.025kH 
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1001: 9.6kHz 
1010: 8kHz 
1011: 8kHz 
1100: 8kHz 


1101: 8kHz 
1110: 8kHz 
1111: 8kHz 


8.6.6 VB PMR1 


0x0114 Audio Codec mode control VB PMR1 


EROR ERN Een ES ES ES o ES IS CRISI Ee 
EJ NINE 
EA EM 

ECCE, "ua, CIR EN ESSENCE] 


- Reserved 


Field Name Type | Reset | Description 
Value 


SB DAC R/W DAC power-down mode 
0- active 


12 power-down 
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SB OUT Output stage power-down mode 
0- active 
12 power-down 


SB MIX Mixer and line output stage power-down 
0- active 


12 power-down 


SB ADC ADC power-down mode 
0- active 
12 power-down 


SB LIN Analog line Input (Bypass) conditioning circuitry 
power-down mode 
0- active 
12 power-down 

SB BTL BTL output conditioning circuitry power-down 
mode 
0- active 
12 power-down 


SB LOUT Line out + BTL conditioning circuitry 
power-down mode 


02 active 


12 power-down 


8.6.7 VB. PMR2 
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0x0118 Audio Codec mode control VB PMR2 


ECCE SH] E 559 E ES ESTESA CREE EIER 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


LRGOD R/W DAC mixing gain i) 

00: Left and right channels gains are 
independent, respectively given by GODL 
and GODR 

10: Left and right channels gain is given by 
GODL 

01: Left and right channels gain is given by 
GODR 

11: Left and right channels gain is given by 

GODL 
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DAC mixing gain coupling 
00: Left and right channels gains are 


independent, respectively given by GODL 
and GODR 


10: Left and right channels gain is given by 
GODL 


01: Left and right channels gain is given by 
GODR 


11: Left and right channels gain is given by 
GODL 

Microphone amplifier gain control 

0- 0 dB gain 

1= 20 dB gain 


Output Stage common mode buffer 
power-down 


0- active (capacitor less headphone output 
configuration) 


12 power-down (line output configuration) 


complete power-down mode 
0- normal mode (active) 


12 complete power-down 


SB SLEEP sleep mode 
0- normal mode (active) 
12 sleep mode 


8.6.8 VB CRR 
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0x011C Audio Codec mode control VB CRR 


IE SISSE ESSE SS SIRO S ESI ISSUES RS UN 


Reserved 


Field Name Type | Reset | Description 
Value 


Reserved 


RATIO [6:5] R/W |2'h2 ratio between fast and slow steps 
00: Ratio 21 
01: Ratio 2 2 
10: Ratio = 4 
(default, remain unchanged) 
11: Ratio = 8 
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[4:2] R/W factor for step time in fast slope part 

000: KFast =1 
001: KFast = 2 

KERET 010: KFast = 4 
011: KFast = 8 
100: KFast =16 
(default, remain unchanged) 
101: KFast = 32 


[1:0] R/W threshold between fast and slow slope parts 
00: Threshold = 0 
01: Threshold = 32 
TRESH 
(default, remain unchanged) 
10: Threshold = 64 
11: Threshold = 128 


8.6.9 VB_ICR 


0x0120 Audio Codec mode control VB_ICR 


PE ie ^ cee ae 


Reserved 


Reserved INT_FORM 
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Field Name Type | Reset | Description 
Value 


INT FORM [7:6] R/W |2'hO LE — and polarity of the IRQ signal 

00: The generated IRQ is a high level 

01: The generated IRQ is a low level 

10: The generated IRQ is a high level pulse 
with an 8 MC CLK cycles duration when 
using 8-bit parallel control interface or 8 
MCLK cycles duration when using I2C 
control interface 

11: The generated IRQ is a low level pulse 
with an 8 MC CLK cycles duration when 
using 8-bit parallel control interface or 8 
MCLK cycles duration when using 12C 
control interface 


JACK MASK [5] R/W | t'h1 Mask for the JACK EVENT flag 
0: interrupt enabled 
1: interrupt masked (no IRQ generation) 
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CCMC MASK E 
RUD MASK 


Mask for the CCMC flag 

Read/Write 

0: interrupt enabled 

1: interrupt masked (no IRQ generation) 
Mask for the RAMP UP DONE flag 

0: interrupt enabled 


1: interrupt masked (no IRQ generation) 


Mask for the RAMP DOWN DONE flag 
0: interrupt enabled 
1: interrupt masked (no IRQ generation) 


Mask for the GAIN UP DONE flag 


0: interrupt enabled 


GUD MASK 
GDD MASK 


1: interrupt masked (no IRQ generation) 


Mask for the GAIN DOWN DONE flag 
0: interrupt enabled 


1: interrupt masked (no IRQ generation) 


8.6.10 VB IFR 
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0x0124 Audio Codec mode control VB IFR 


E ES ESSI ES E ESSI SUIS EE EIN RS EN 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


L—— poy n Jack plug detection status 
Read 
0 = no jack 
1 = output jack present 
JACK_EVENT R/W Event on output Jack plug detection status 
Read 
0 = no event 
1 = event detected 
Write 
1 = Reset of the flag 
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Output short circuit detection status - 

Reserved for future use 

Read 

0 = inactive 
CCMC 

1 = indicates that a short circuit has been 

detected by the output stage. 

Write 

1 = Update of the flag 

End of output stage ramp up flag 

Read 

1 = the ramp-up sequence is completed 
RAMP_UP_DONE 

(output stage is active). 

Write 

1 = Reset of the flag 

End of output stage ramp down flag 

Read 

1 = the ramp-down sequence is completed 
RAMP_DOWN_DONE . 

(output stage in stand-by mode). 

Write 

1 = Reset of the flag 


End of mute gain up sequence flag 

Read 

1 =the mute sequence is completed, the 
GAIN UP DONE DAC input signal is transmitted to the DAC 

path. 

Write 

1 = Reset of the flag 

End of mute gain down sequence flag Bit 

Read 

1 = the mute sequence is completed, a 0 DC 

signal is transmitted to the DAC path. 
GAIN DOWN DONE Interpretation of any unspecified point is 

absolutely up to the designer of this Virtual 

Component. 

Write 
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8.6.11 VB CGR1 


0x0128 Audio Codec mode control VB. CGR1 


ACAO A ERE 


Name Reserved 
Type RO 


Field Name Type | Reset | Description 
Value 


AX [7:4] | R/W DAC mixing CE channel gain programming 
value 

GODL [3:0] DAC mixing left channel gain programming 
value 


8.6.12 VB_CGR2 
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0x012C Audio Codec mode control VB CGR2 


ee ES ESSI SR ESSI eee EESTI S HU GT 


Reserved 


REC ES CER BR E E EE GS S d n 


LRGOB/RLG 
Reserved 


Field Name Type | Reset | Description 
Value 


LRGOB/RLGOB ———À 6] | R/W Line mixing gain S —— 

00: Left and right channels gains are 
independent, respectively given by 
GOBL and GOBR 

10: Left and right channels gain is given by 
GOBL 

01: Left and right channels gain is given by 
GOBR 

11: Left and right channels gain is given by 

GOBL 


[07 qa [em aes S 


GOBL [4:0] Line mixing left channel gain programming 
value 


8.6.13 VB. CGR3 
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0x0130 Audio Codec mode control VB CGR3 


RH Sd EE E93 0599 050810558 0554 eee IESUS OS HN UI 


Reserved 


EE 653 E c rn OR PR RO E RR ROM RI ER LEN 


Reserved GOBR 


Field Name Type | Reset | Description 
Value 


GOBR [4:0] Line mixing right channel gain programming 
value 


8.6.14 VB. CGR8 
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0x0144 Audio Codec mode control VB CGR8 


ERIS ES ESSI SR ESI IE ee EESTI OS HEN 


Reserved 


RECS ES CER BR B E DI GS d n s 


Reserved LRGO/RLGO 


Field Name Type | Reset | Description 
Value 


LRGO/RLGO ———À. 6] | R/W | — stages gain coupling 
00: Left and right channels gains are 
independent, respectively given by 
GOL and GOR 
10: Left and right channels gain is given by 
GOL 
01: Left and right channels gain is given by 
GOR 
11: Left and right channels gain is given by 
GOL 


So qa [em mem S 


[4:0] Output stage left channel gain programming 
value 


8.6.15 VB CGR9 
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0x0148 Audio Codec mode control VB CGR9 


ERIS ES E93 0599 050810558 0554 I IGSLISS ES ESI OS HON 


Reserved 


LE 5653 E c rn P RH E RR ROM RI ERR LEN 


Reserved GOR 


Field Name Type | Reset | Description 
Value 


GOR [4:0] | RW | 5hA. | Output stage right channel gain 
programming value 


8.6.16 VB_CGR10 
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0x014C Audio Codec mode control VB CGR10 


E ESTIS EST Fe ea ed ee IESUS OS ERG 


Reserved 


Field Name Type | Reset | Description 
Value 


Gl [7:4] | R/W | 4'hO ADC channel PGATM input gain 
programming value 


8.6.17 VB TR1 
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0x0150 Audio Codec mode control VB TR1 


ERES a ES IESUS E ESSI IS EE SR EI 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


STBYO E R/W ee — output stage power down mode 
0: in normal mode 

STBYI analog input stage power down mode 
0: in normal mode 


TSTDAC DAC analog test mode 


0: in normal mode 


TSTADC ADC analog test mode 
0: in normal mode 
Test mode 
0: in normal mode 
disables the input circuitry starting system 
0: in normal mode 
Disable the output short circuit protection 


0: in normal mode 


Disables the pop reduction internal 
mechanisms 
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8.6.18 VB TR2 


0x0154 Audio Codec mode control VB TR2 


EE Fe E o UOS 


Reserved 


Reserved 


Field Name Type | Reset | Description 
Value 


FAENDAC [7] R/W | 1'hO Flow adapter command control bit (DAC 
path) 
0: inactive 
1: enables the flow adapter working mode 
FAENDAC R/W | t'hO Flow adapter command control bit (ADC 
path) 
0: inactive 
1: enables the flow adapter working mode 
NENCOMP [5] R/W | t'hO Biasing bit control 
0: in normal mode 
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oe CNN 


NODEM [3] DAC DEM control 
0: in normal mode 
HIPAS ] ADC NTF test control 


0: in normal mode 


ADC auto reset control 


0: in normal mode 


disables the pop reduction internal 


mechanisms 


0: in normal mode 


8.7 Application Note 


8.7.1 ARM Control Mode 


If the audio system is controlled by ARM, the following programming flow is 
recommended: 


1. Enable VBC and ADI module by setting global register 
GENO(0x8BOO 0008) bit [23] and bit [6]. Enable and select ADI clock 
by configuring global register CLK DLY CTRL(0x8BOO 0050) bit 
[29:28]. 

2. Turn on LDO VB by setting ARM side global control register 
LDO PD CTL (0x8200 0490) bit [14] through ADI. 


3. Enable ARM access Audio Codec and MCLK of Audio Codec by 
setting ARM side global control register CLK CTL(0x8200. 0488) bit 
[2:1] through ADI. 

4. Enable ARM access VBC and necessary audio channels 
(ADC/DACO/DAC1) by programming global register BUSCLK 
(Ox8B00_0044) bit [7:1] 

5. Program buffer size of AD and DA in register VBBUFFSIZE 
(0x8200 3010). If needed, program all necessary modes in register 
VBADBUFFDTA (0x8200 3014). 
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6. Set bit [10] of register VBDABUFFDTA (0x8200_ 3018) to enable 
software initialization of both of the DACO and DAC1 ping-pong buffers. 
Set bit [9] to write buffer 1 and reset bit [9] to write buffer 0. 


Program necessary VBC path control and HPF control registers. 
Program necessary control registers of the audio codec. 
Reset bit [10] and bit [9] of register VBDABUFFDTA to finish the 


software initialization, and then set bit [15] to enable the voice band 
process. 


10. Wait for interrupt. The interrupt status can be read from global contro! 
register INT CTRL (0x8BOO 0010) bits [6:5]. If AD interrupt got, clear 
it by writing global control register ICLR (0x8B00 0014) bit [5] and 
read AD data from VBC interface control register VBADO 
(0x8200 3008), and the totally data number is buffer size programmed 
at step 2. Then wait for the next AD interrupt. If DA interrupt got, clear 
it by writing global control register INT CLR (0x8B00 0014) bit [6] and 
write another block of data, the number of which is also the buffer size, 
to VBC interface control register VBDAO (0x8200 3000) and VBDA1 
(0x8200 3004). Then wait for the next DA interrupt. 


8.7.2 DSP Control Mode 


If the audio system is controlled by DSP, the following programming flow is 
recommended: 


1. Enable STC, VBC and ADI module by setting PMU register 
PLL CFGO (0x0013 0000) bit [26], bit [22] and bit [7]. Enable ADI 
HCLK by resetting PMU register XHPMOD(0x0013 00168) bit [9]. 

2. Turn on LDO VB by setting ARM side global control register 
LDO PD CTL (0x8200 0490) bit [14] through ADI. 

3. Enable MCLK of Audio Codec by setting DSP side global control 
register DSP_CTL(0x007F_0528) bit [0] through ADI. 

4. Enable necessary audio channels (ADC/DACO/DAC1) by 
programming STC control register FORCE PD (0x0064 0294) bits 
[8:4]. 

5. Program buffer size of AD and DA in register VBBUFFSIZE 
(0x0063 0008). If needed, program all necessary modes in register 
VBADBUFFDTA (0x0063 0004). 


6. Set bit [10] of register VBDABUFFDTA (0x0063 000C) to enable 
software initialization of both of the DACO and DAC1 ping-pong buffers. 
Set bit [9] to write buffer 1 and reset bit [9] to write buffer O. 


7. Program necessary VBC path control and HPF control registers 
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8. Program necessary control registers of the audio codec. 

9. Enable DAC interrupt by setting STC control register CLK_AGC_LDO 
(0x0064. O2BE) bit [5]. 

10. Reset bit [10] and bit [9]of register VBDABUFFDTA to finish the 
software initialization, and then set bit [15] to enable the voice band 
process. 

11. Wait for interrupt. The interrupt status can be read from ICU control 
register ISR_1 (0x0013 0404) bit [4] and bit [5]. If AD interrupt comes, 
clear it by writing ICU control register ICR_1 (0x0013 0400) bit [4] 
and read AD data from VBC interface control register VBADO 
(0x0063 0004), and the total data number is the buffer size 
programmed at step 2. Then wait for the next AD interrupt. If DA 
interrupt comes, clear it by writing ICU control register |CR_1 
(0x0013 0400C) bit [5] and write another block of data, the number of 
which is also the buffer size, to VBC interface control register VBDAO 
(0x0063 0000) and VBDA1 (0x0063 0002). Then wait for the next DA 
interrupt. 


8.7.3 DMA Controlling Mode 


If the audio system is controlled by ARM DMA, the following programming flow 
is recommended: 


1. Enable VBC and ADI module by setting global register 
GENO(0x8BOO 0008) bit [23] and bit [6]. Enable and select ADI clock 
by configuring global register CLK DLY CTRL(0x8BOO 0050) bit 
[29:28]. 

2. Turn on LDO. VB by setting ARM side global control register 
LDO PD CTL (0x8200 0490) bit [14] through ADI. 


3. Enable MCLK of Audio Codec by setting DSP side global control 
register DSP_CTL(0x007F_0528) bit [0] through ADI. 

4. Enable necessary audio channels (ADC/DACO/DAC1) by 
programming STC control register FORCE PD (0x0064 0294) bits 
[8:4]. 

5. Program buffer size of AD and DA in register VBBUFFSIZE 
(0x8200 3010). If needed, program all necessary modes in register 
VBADBUFFDTA (0x8200 3014). 

6. Set bit [10] of register VBDABUFFDTA (0x8200_ 3018) to enable 
software initialization (clearing zero is recommended) of both DACO 
and DAC1 ping-pong buffers. Set bit [9] to write buffer 1 and reset bit 
[9] to write buffer 0. 
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7. Enable DMA by setting AHB general control register AHB_CTLO 
(0x2090 0200) bit [6], and then enable the three DMA channels 
respectively for VBC ADC, DACO and DAC1, by setting DMA control 
register DMA_Chn_En bits [12:10]. 


Program necessary control registers of the audio codec. 


Enable DMA AIl_int by setting DMA control register 
TRANS DONE EN(0x2010 0048) bits [12:10] for the three channels, 
and enable DMA interrupt in Interrupt control register INTCV_INT_EN 
(0x8000 3008) bit [21]. Disable VBC interrupt by setting Interrupt 
control register INTCV INT EN CLR(0x8000 3000C) bit [22]. 


10. Write first block of DAC data (the number of which is integral times of 
buffer size) into DMA DACO and DAC1 source memory. 


11. Program DMA VBC DACO channel control registers 0x2010. 0540 ~ 
0x2010 055C, DAC1 channel control registers 0x2010 0560 ~ 
0x2010 057C, and ADCO channel control registers 0xX2010 0580 ~ 
0x2010. 059C. 


12. Enable DMA access to VBC ping-pong buffers of three channels by 
setting VBC control register VBDABUFFDTA (0x8200. 3018) bits [14], 
[13] and [11], Reset bit [10] and bit [9] of register VBDABUFFDTA and 
set bit [15] to enable the voice band process. 


13. Wait for DMA all transfer finish interrupt. ADCO, DACO and DAC1 
channel interrupt status can be checked by reading DMA control 
register TRANS DONE RAW(0x2010 0068) bits [12:10]. Clear 
interrupt of the DMA three channels by setting DMA control register 
TRANS DONE CLR (0x2010. 0078) bits [12:10]. 


14. For ADC channel, ARM reads ADC data (the number of which is 
integral times of buffer size) from DMA ADCO destination memory, and 
then program DMA ADCO channel control registers for the next block. 
For DAC channels, ARM write next block of DAC data (integral times 
of buffer size) into DMA DACO and DAC1 source memory, and then 
program DMA DACO and DAC1 channel control registers for the next 
block. 


15. Repeat steps 10 and 11 until all ADC data are received by ARM, and 
all DAC data are sent by ARM. Especially for DAC, ARM should wait 
for the last two interrupts of VBC. After clearing the last DMA DACO 
and DAC1 interrupts, first clear previous VBC interrupt, and then 
enable VBC interrupt in Interrupt controller by setting Interrupt control 
register 0x8000_300C bit [22]. Wait for VBC interrupt, and check if the 
two DAC channels both finished by reading global register INT_CTRL 
(0x8BO0 0010) bit [6]. Clear the VBC DAC interrupt by setting global 
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control register INT CLR ( 0x8B00 0014) bit [6]. Repeat once more 
for the last VBC DAC interrupt. 
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9.1 


9 Power Management 


Overview 


SC6820 integrated power management unit supports direct connection to battery, 
which means all supply voltages are generated on-chip with integrated linear voltage 
regulators and DC-DC. The input of these linear voltage regulators is from the battery. 


PMU contains the following blocks: 


25 LDOs. 

2 DCDC, which supply the digital power 

Battery charger, which can be used with lithium ion batteries. 
Three current sinks for keypad LED, white LED and vibrator 
control. 

Under/UP Voltage Lock-out Protection 

Over Temperature Protection 

Band-gap 

Power-on reset generator 


The integrated power management also provides sophisticated controls for system 


startup, including 


start-up with discharged batteries, trickle charging and system reset 


control. The flexible clock switching options allow minimizing the power consumption 


during the operati 


on phases. Current consumption in the deep sleep mode is 


minimized by reducing the clock frequency to 32 kHz and switching most LDOs off for 


maximum battery 


life. 
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Figure 9-1 SC6820 PMU Architecture 


Note1: When VBATLOW signal is high, chip is powered off. 


9.2 LDO and DC-DC 


SC6820 integrated low-voltage and low quiescent current low dropout regulators (LDO) for 
power supply and power management purposes. Some extra LDO regulators are designed 
for external use. All LDOs have their own bypass (power-down) control signals. External 
tantalum or MLCC ceramic capacitors are recommended to use with the LDOs. SC6820 
also intergrated DC-DC as digital power supply. The brief specifications are listed below. 


Table 9-1 Performance of the integrated LDO regulators 


Pese [omens [m [umen wes [unc 


External Memory Voltage(VDDMEM) 


Application SDRAM 


bem [T [D CRIT 


Line regulation Vi=3.6V-4.2V;lo=100mA; mV 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 25 50 mV 


Response 


Load regulation Vi=3.8V; lo=0-200mA; EM 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Response Tr=10us 


F=217Hz,lo=100mA, 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout=lmax/2) 


lo=OmA 
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eee ume [m [nnn [m [unt 


Digital 2.8V IO Voltage(VDD28) 


Status after reset 


Application IO/ NAND Flash/LCM 


Output Current 


Line regulation 


Load Regulation Vi=3.8V; lo=0-200mA; 50 


Load Transient Vi=3.8V; lo=0-200mA;Co=2. 2uF; 
Regulation Tr=10us 


Short current limit 


Vi=3.8V 


PSRR F=217Hz,lo=100mA, 40 


Tpu Supply ramp from 0 to 3.6v in 100 
1Ous 


Vo=0.1V (lout-Imax/2) 200 | 300 


s 


IO/ NAND Flash/LCM 


01 2.7 . : V 
10 1.45 
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Output Current 


Line Regulation Vi=3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-200mA; 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Regulation Tr=10us 


Current limit Vi=3.8V 


PSRR F=217Hz,lo=100mA, 


Supply ramp from 0 to 3.6v in 
10us 


Tea |Vo-oiV(ou-lmax2, | 0.1V (lout=Imax/2) 


Em — | m Jede 


| LDO for RFO(VDDRFO Fo for | LDO for RFO(VDDRFO Fo 


Status after reset 


Application RF/TCXO 


RES REM 3-215 


11 
Output Current 


Line regulation i=3.6V-4.2V;lo=100mA; E 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 5 10 
Regulation 


Load regulation Vi=3.8V; lo=0-200mA; 
5 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Regulation Tr=10us 
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Supply ramp from 0 to 3.6v in 3 
10us 


EN P | 
Tpd 


0 


Isleep lo=OmA 30 
Cext 2.2 


LDO for RF1 (VDDRF1) 


40 
2.2 


Supply for external terminal 


00(default) 2.75 


2.85 


3.6V-4.2V;lo=100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us | 5 
Regulation 


01 
Vi= 


2.4 
1.75 
3 


Load regulation Vi=3.8V; lo=0-100mA; 


200 mA 
5 10 mV 


10 20 mV 


[91] 
[e] 


Load Transient Vi=3.8V; lo=0-100mA;Co=2.2uF; 
Regulation Tr=10us 


[o9] 


R hm | Pb 
Cc1| c 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout=lmax/2) 


[91] 
o 


ajo 
ojo 


Digital SDIOO Voltage (VDDSDO) 


Application SD Card 


Output Voltage 00(default) 
V.0.1 
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3.1 


Line Transient 
Regulation 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 
Regulation Tr=10us 


Short current limit 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout=Imax/2) 


: 


Line Transient 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 30 
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L— EL — HEN ER EC 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 
Regulation Tr=10us 


Short current limit 


renin [we Gat 


IPRR | F=217Hz, | F=217Hz,lo=50mA, 50mA, 


LE ramp from 0 to 3.6v in 
10us 


Tea |Vo-oiV(ou-imax2) | 0.1V (lout=Imax/2) 


es 


General LDO(VDDCAMDO) 


Application Supply for external sensor 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 
Regulation Tr=10us 


F=217Hz,lo=50mA, 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout-Imax/2) 
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General LDO (VDDCAMDA) 


Status after reset off 


Application Supply for external sensor 


Line regulation Vi=3.6V-4.2V;lo=80mA; 


Line Transient Vi=3.6V-4.2V;lo=80mA;Tr=10us 
Regulation 


Load Transient Vi=3.8V; lo=0-80mA;Co=1 uF; 
Regulation Tr=10us 


F=217Hz,lo=50mA, 


General LDO (VDDCAMD1) 


Application Supply for external sensor 
Output Voltage O(default) 
Line regulation 3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-50mA; 


3.2 


Load Transient Vi=3.8V; lo=0-50mA;Co=1uF; 
Regulation Tr-10us 
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IPSRR O F=217Hz, | F=217Hz,lo=50MA, | 50mA, 


m ramp from 0 to 3.6v in 
10us 


Tea |Vo-oiV(ou-imax2) | 0.1V (lout=Imax/2) 


ERE 


Small battery and Real time clock LDO (VDDBK and VDDRTC) 


sea [Oo 
Application Supply for small battery and RTC 


VBATBK Output 
Voltage 


[wem e 


10 2.85 
11 3.05 


VBATBK output 00 (default) 160 200 240 Q 
resistor 


( ) 1.75 


Line regulation Vi=3.6V-4.2V;lo=0.2mA; 
Load regulation i=3.8V; lo=0-0.2mA 


Supply ramp from 0 to 3.6v in 
10us 
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a c— oC 


es a 2 E. T 


SIMO LDO (VSIMO) 


Application Supply for SIM Card 


Output Voltage 00(default) 


Bue | 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=1uUF; 


Regulation Tr=10us 


Short current limit 


Current limit Vi=3.8V 


PSRR F=217Hz,lo=30mA, 


Supply ramp from 0 to 3.6v in 
10us 
Vo=0.1V (lout=lmax/2) 


SIM1 LDO (VSIM1) 


Status after reset Off 


Application Supply for SIM Card 
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Output Current mA 


Line regulation Vi=3.6V-4.2V;lo=30mA; mV 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us mV 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=1uF; 
Regulation Tr=10us 


Current limit Vi=3.8V 


PSRR F=217Hz,lo=30mA, 


Supply ramp from 0 to 3.6v in 
10us 


Tod =| Vo=0.1V (lout=tmaw2y | 0.1V (lout=Imax/2) 


m | T 


Analog BB Voltage(AVDDBB) 


Status after reset On 


Application 


11 2.7 2.8 
Output Current 


Line regulation Vi=3.6V-4.2;lo=50mA; EN 


Line Transient Vi=3.6V-4.2;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-100mA; EEG 


Load Transient Vi=3.8V; lo=0-50mA;Co=2.2uF; 
Regulation Tr=10us 
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Parameter | Comments | Min [Typical | Max | Unit 


PSRR 


Supply ramp from 0 to 3.6v in 36 
10us 


EN E | 
Tpd 


SC8810 Design Specification 


Isleep 
Cext 


lo=OmA 32 40 
2.2 2.2 


Analog VB Voltage(AVDDVB) 


VB analog/VB output 


00(default) 3.2 


3.3 3.4 


Line Transient 
Regulation 


Load regulation 


[99] 
[99] 


Su 
2.8 
3.6V-4.2V;lo=50mA; 3 


Vi=3.6V-4.2V;lo=50mA;Tr=10us 


01 
Vi= 


Vi=3.8V; lo=0-100mA; 


100 mA 
5 10 mV 


20 mV 


=e 
[e] 


4 
[91] 


Load Transient 
Regulation 


Vi=3.8V; lo=0-50mA;Co=4.7F; 
Tr=10us 


[o9] 


R m | © c1 
[$1] 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout=lmax/2) 210 


[91] 
o 


op) 
eo 


72 


[91] 
o 


75 


350 500 us 


60 uA 


USB High Voltage(VDDUSBH) 


Application 


USB IP 


00 (default) 


Output Voltage 
V.0.1 
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Output Current 


Line regulation Vi=3.6V-4.2V;lo=50mA; EE 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mMA;Co=2.2uF; 
Regulation Tr=10us 


a | oa = 
o j| o 


(o>) 
[e] 


3 
< 


wo 
o 
o 
o 
3 
< 


op) 
o 


PSRR F=217Hz,lo=50mA, 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout=Imax/2) 


HO: f 
DA 
e 


VDD25(VDD25) 


Status after reset 


c 
> 


Application PLL and EFUSE 


LO de ee 


11 
Output Current 


Line regulation Vi=3.6V-4.2V;lo=50mA; mt 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; E 


Load Transient Vi=3.8V; lo=0-30mA;Co=2.2uF; 
Regulation Tr=10us 
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em ramp from 0 to 3.6v in 100 200 us 
10us 


IP | F=217Hz, | F=217Hz,lo=30mA, 30mA, 72 


L NM : : 4.7 


DVDD18(VDD A) 


Status after reset 


Line regulation Vi=3.6V-4.2V;lo=50mA; 


Line Transient Vi=3.6V-4.2V;lo=50mA;Tr=10us 10 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=2.2uF; 
Regulation Tr-10us 


2 
4 
8 
8 
5 
2 


2.9 


Line regulation Vi=3.6V-4.2V;lo=100mA; ES. 


Vi=3.6V-4.2V;lo=100mA;Tr=10us 


Vi=3.8V; lo=0-200mA; 


Vi=3.8V; lo20-200mA;Co-2.2uF; 
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eme [commons [s [nee wm | 
ewm — eme | 
Deum pum pe jm fee foa 


Supply ramp from 0 to 3.6v in 
10us 


Vo=0.1V (lout-Imax/2) EN 


us 


lo=OmA 15 


External cap 


WIF1 LDO Voltage (VDDWIF1) 
sacar [OH 
Application Supply for external Wif terminal 


Output Voltage 


01 (default) 


Output Current 


Line regulation Viz3.6V-4.2V;loz100mA; 


Line Transient Vi=3.6V-4.2V;lo=100mA;Tr=10us 
Regulation 


Load Regulation Vi=3.8V; lo=0-200mA; 


Load Transient Vi=3.8V; lo=0-200mA;Co=2.2uF; 
Regulation Tr=10us 


PSRR F=217Hz,lo=100mA, 
Supply ramp from 0 to 3.6v in 
10us 
Vo=0.1V 
(loutzImax/2) 
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eme [omens m [uen | mor | Ut 
Cext 2.2 22 4.7 uF 


External cap 


SIM2 LDO (VSIM2) 


i p 


10( ) 1 

11 1 
Output Current 

Vi=3.6V-4.2V;lo= ; 5 


Line regulation 3.6V-4.2V;lo=30MA 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us (0) 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; 


Load Transient Vi=3.8V; lo=0-30mA;Co=1uUF; 
Regulation Tr=10us 


EO 
<|< 


© 
< 


7 
3 


< 


3 
> 


Dv 
[e 
3 

< 


1.8 
2 
10 
20 


A 
eo 
: 


— 
(Se) 
[e] 


Short current limit 1 


Current limit Vi=3.8V 
PSRR F=217Hz,lo=30mA 


Tpu Supply ramp from 0 to 3.63v in 
10us 


Tpd Vo=0.1V (loutzImax/2) 


Isleep lo=OmA 
Cext 2 2 4.7 uF 


SIM3 LDO (VSIM3) 
Application Supply for SIM Card or CMMB RF 


Output Voltage 00 2.7 
01 2.9 
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m 
no 
[on 
UJ 


48 
2 


1 


co 
[e] 
c 
o 


2 


"r 


[4*] 
[49] 
c 
[7] 


1 


130 
410 
48 
72 
150 
12 
2 


50 
0 
0 
0 
50 
5 
d 


N 
[v 
c 

> 
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SC8810 Design Specification 


E eem pups 


1.8 


11 
Output Current 


Line regulation Vi=3.6V-4.2V;lo=30mA; a 


Line Transient Vi=3.6V-4.2V;lo=30mA;Tr=10us 
Regulation 


Load regulation Vi=3.8V; lo=0-30mA; ER. 


Load Transient Vi=3.8V; lo=0-30mA;Co=1uF; 
Regulation Tr=10us 


Short current limit 


Current limit 


PSRR F=217Hz,lo=30mA, afe 


Tpu Supply ramp from 0 to 3.6v in 
10us 


s 


CREE, S GEN EE 


LDO PA 
Status after reset off 


Application Audio PA mE 


Output current 
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Line regulation Vsupply=3.6->4.2V, lout-200mA 10 20 |mV 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
regulation Trise-10us 


Load regulation Vsupply=3.8V, lout=0->400mA 80 160 | mV 


Load transient Vsupply=3.8V, lout=0->400mA, 
regulation Trise=10us 


40 | mV 


PSRR Freq=217Hz, lout=400mA 


. Required for stability and ripple 
Output capacitor m 
rejection 


Table 9-2 Performance of DC-DC circuit 


Sonmenonons [we [avan [uer [on 


DCDC for ARM 
Status after reset 


Application Digital core power 


000 


Output voltage 


110(default) 


Trim voltage Trim votage step (32 step) Pal a Ta ae 
Line regulation Vsupply=3.6->4.2V, lout=200mA 
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Parameter | [Parameter — |CommentsConditions ^ | uos emet 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
regulation Trise=10us 


| Load regulation — | | Load regulation — | | Vsupply=3.8V, lout=0->400mA | =3.8V, | Vsupply=3.8V, lout=0->400mA | 0->400mA | 160 | 
400mA, 

Load transient Vsupply=3.8V, lout=0->400m 200 | mv 

regulation Trise=10us 

Time to power up Vsupply=0->4.3V, Trise=10us 150 | us 

Switching frequency 1 1.5 2.25 | MHz 


be mum e ww 
aee oo of = [ale 


DCDC for other Core 


Status after reset 


Application Digital core power 


000 


Output voltage 


100 


101 (default) 


Trim voltage 


Output current 


Line regulation Vsupply=3.6->4.2V, lout=200mA 


Line transient Vsupply=3.6->4.2V, lout=200mA, 
regulation Trise=10us 


Load regulation Vsupply=3.8V, lout=0->400mA 


Load transient Vsupply=3.8V, lout=0->400mA, 
regulation Trise=10us 


Time to power up Vsupply=0->4.3V, Trise=10us 
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commencerons [wm [min [e [Unt | 


Isleep lout=OmA 


Effiency 100mA loading 


Note1: IO voltage can be switched between 1.8V and 2.8V supplied byVDD18 and 


VDD28. 
Note2. There are two structures for these intergrated LDOs. 


Note3. The PSRR listed means the worst value for all loading statuses and cover all 


frequency range. 


VBATBUCK —_> 
VSSBUC. 


— lOuf 


DCDC Application diagram 


Figure 9-2 
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DCDC efficiency vs loading 


100% 


90% 


80% 


70% 


60% 


rx»o 


50% 


40% 


30% 


20% 


10% 
0% 


31 


rr 


ILoad/ mA 


410 
AGO 
510 


Figure 9-3 DCDC efficiency vs loading 


9.3 Charger 


SC8810 Design Specification 


SC6820 provides an integrated Li-ion battery charger control module. With an external 


PMOS transistor and a current sensing resistor, SC6820 can control the charging of Li-ion 


battery. SC6820 also supports charging from USB port. SC6820 can monitor both 


charging current and battery voltage with the auxiliary ADC. 
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9.3.1 


VCHRG 


== 0.1luF 


VDRV | È 
ad | 


| E L» CHRG ON 
|» CHRG INT 
»» CHINT2POR v 
Charger L» PROG2ADC | 
L» STANDBY 
ISENSE 


10 ohm 


RSENSE 
0.36ohm. 


VBATA 


; Battery 
i 


Figure 9-4 Charger application diagram 


Charging Process 
A charge cycle begins when the voltage at VCHG pin rises above 4.5 V. 


If the VBAT is less than 1.1 V, the charger enters activate charge mode. In this mode, 
charger supplies approximately 5 mA charge current to activate the battery. 


If VBAT is more than 1.1 V but less than 2.7 V, the charger enters small current charge 
mode. In this mode, charger supplies approximately 50 mA charge current to bring the 
battery voltage up to a safe level for full current charging. 


When VBAT voltage rises above 2.7 V, the charger enters full current charge mode. The 
charger uses a constant-current algorithm in both small current and full charge modes. 


When VBAT approaches the final float voltage (4.2 V), the charger enters 
constant-voltage mode, and the charging current begins to decrease. As the charging 
current drops to 1/10 of the programmed value, the charge cycle ends. 
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9.3.2 


9.3.3 


9.3.4 


9.3.5 


Programming Charge Current 


The charge current is programmed using an internal resistor from the PROG pin to ground. 
Rint = 3 kQ. If PROG is 1.2 V, the charge current Ichg = 1.2 * 1000 / 3k = 400 mA. 


Charge Standby 
When the charge current falls to 1/10 of the programmed current, or when the PROG pin 
voltage falls bellow 120 mV, the charger goes into standby mode. In standby mode, the 
charger ceases to provide charge current to the battery. 


Recharge Control 

If the charger power supply is connected, software can control for recharge after the initial 
charge is finished. The charger control circuit sends out a signal STANDBY, when the 
initial charge is done. The charger control circuit accepts a control signal, RECHG, with an 
initial value of 0. Software can generate an active-high pulse at RECHG when the 
following conditions are met. 

e CHGON = 1, indicating the charger power supply is connected and its 

voltage is » 4.5 V. 


e STANDBY = 1, indicating the initial charge is done. 


e VBAT is less than some predetermined value for recharge. 


Software Over Current Protection 


In charge cycle, if the charge current is above 1.3 times the programmed current, the 
charger ceases to provide charge current to the battery and enters standby mode. 


9.4 LCD Backlight LED Driver 


The LCD Backlight module provides four matched current sources, sinks up to 24.75 
mA of load current to accommodate each of the four White LEDs. The module uses 
current mirror to construct LCD backlight driver. The reference current source ISET is set 
with an external resistor R. Each of the matched current regulators has a 100:1 current 
ratio between the VLEDx outputs (one channel) and the ISET currents. It requires no 
charge pump. Brightness can be controlled by software. The module is in shut down mode 
when the whtled pd is active. 
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VBAT 


AVDD 


WHTLED IBO 
WHTLED B1 


WHTLED IB2 
WHTLED B3 
WHTLED IB4 
WHTLED IB5 


Iset 


Figure 9-5 LCD backlight LED driver application 
Note1: D1 in the diagram must be connected to a LED when in use, otherwise the LED 


driver current control bits will not be effective. 


Table 9-3 Peformance of LCD backlight LED driver 


Gesereceeren um [Tr [ues [o 


Status after reset 


00000 (min current) (default) 


00001 


Output current 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 941 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


Output current 


11110 


11111(max current) 


9.5 Keypad Backlight LED Driver 


The keypad backlight driver is constructed with current mirror. 
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VBAT 


KPLED OUT 


Figure 9-6 Keypad backlight LED driver application 


Table 9-4 Performance of Keypad backlight LED driver 


Status after reset 
000(min current) (default) $5 | | 
i Gk "7 [| — 
E— 2I. 


a 


AS STen 


9.6 Vibrator Driver 


The vibrator driver is constructed with current mirror. 
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VBAT 


VIBR. OUT 


Figure 9-7 Vibrator driver application 


Table 9-5 Performance of Vibrator driver 


CIE 3T—I-— 


En di NT 
um NN 


0011 
0100 
0101 


o 


Output current 


1000 


1001 


1010 


1011 


1100 


1111 
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9.7 UVLO 


The UVLO (Under Voltage Lockout) function prevents startup when initial voltage of 
the main battery is below the 3.1 V threshold. The UVLO circuit is used to provide 
more stable operation. After turning on power, the UVLO function keeps the internal 
circuit in the standby state until 128ms after the main battery's voltage reaches the 
UVLO voltage, there is 3.1V, so as to reduce supply current, avoid mis-operation and 
prohibit PMU to work when supply is surging. If the main battery's voltage is below 
2.7V or above 5.2V for longer than 2ms, the UVLO circuit will give a signal to the 
internal circuit that the main battery is low/high power, which need to be powered 
down. 


A UVLO filter is designed to remove the glitch under 2ms, and 128ms recovery time is 
added. Once chip enters UVLO state, it draws very low quiescent current, typically « 
50 uA. 


The de-glitch function of UVLO can be described as figure16-8: 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 945 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


VBATLOW PMU OFF PMU ON 


VBATLOW 


PMU ON 


PMU ON 
VBATLOW( if uvho_en=1) 


VBATLOW=0 (if uvho_en=0) 
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Figure 9-8 UVLO function 


9.8 OTP 


The OTP (Over Temperature Protection) function in SC6820 will disable all the LDOs 
except the LDO_RTC if the die temperature exceeds 150 °C. Once the over 
temperature condition is resolved, a new power on sequence is required to enable 
the LDOs. And the OTP has 35 ?C sluggish. 


The OTP function is disabled by default and can be enabled by software. 


A 


VBATLOW 


115°C 150°C TCC) 


Figure 9-9 OTP operation condition 


9.9 Band-Gap 


The band gap block provides the first level reference for all LDO’s except LDO RTC. 
When sysiem is reset, it will be on. 
Note: 
1) When Band-gap is powered off, all LDOs except LDO_RTC will be 
disabled. 
2) When BG is power off, OTP should Power off too. However, when 
BG is power on, OTP can be either power on or power off. 


9.10 Power Control 


9.10.1 Power on Procedure 
SC6820 can be powered on in four ways, by connecting the battery, by pressing the 
power button, by inserting the battery charger or by alarm interrupt. 
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9.10.1.1 Power on by Connecting the Battery 


The battery is the master power supply to the entire system. When the battery is 
connected, the 3.6 V battery voltage should be supplied to the AVDD36 pin. 


As the AVDD36 supply voltage goes from 0 to 3.6 V, a power-on-reset (POR) is 
generated and this POR resets all the control registers, including the one that controls 
the internal 1.8 V LDO. As soon as the 1.8 V LDO control register is reset, the 1.8 V 
LDO start to function, providing the 1.8 V power supply to the core. At the end of the 
POR, basic blocks start to function and the system is considered powered on. 


9.10.1.2 Power on by the Power Button 


When the system is powered off with the battery still connected, pressing the power 
button can power on the system. When the power button is pressed, a reset signal 
is generated and all the control registers get reset, including the one that controls 
the internal 1.8 V LDO. As soon as the 1.8 V LDO control register is reset, the 1.8 V 
LDO start to function, providing the 1.8 V power supply to the core. In addition, an 
interrupt is sent to the MCU. The MCU should check the interrupt source and 
branch accordingly. 


9.10.1.3 Power on by the Charger 


When the system is powered off with the battery still connected, inserting the 
battery charger can also power on the system. When the charger is inserted, a 
power-on-reset is also triggered, and the system starts with its normal power on 
procedure. After powered on, the MCU should detect the source of the reset trigger 
and act accordingly. 


9.10.1.4 Power on by Alarm 


When the system is powered off with the battery still connected, alarm interrupt from 
RTC domain can also power on the system. When the alarm interrupt is generated, 
a power-on-reset is also triggered, and the system starts with its normal power on 
procedure. After being powered on, the MCU should detect the source of the reset 
trigger and act accordingly. 


EXTRSTN 
= 
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Figure 9-10 Power on reset 


Note1: PBINT, ALMINT, CHGINT symbolize power button interrupt, charger interrupt and 
charger interrupt separately. CORE PD is high when the chip is power off. EXTRSTN is the 
signal from ball B8 and POR N is internal signal to power up the chip. 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 949 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


GR SPREADTRUM 


9.10.2 Power on Sequence 


SC8810 Design Specification 


Normal power up 
VBAT(H) 


POR_N 


VDDRTC(H) 


30~60ms < 
e 


- E | 
Power Senquence start 
^ 
l 4 


VDD A/DCDC -> DCDCARM -> VDD18 -> VDD28 -> VDDMEM -> VDD25 -> VDDABB -> RFO 


| 
I 
h 
I 
j 
| 
I 
l 
l 
j 


Other LDOS (L) 


Power up with backup battery 
VBAT l 
\ 128ms | 

€— ——3 


POR N 


VDDRTC(H) 


30-60ms je y 
1 D 


Power Senquence art 


^ 


1 
VDD_A/DCDC -> DCDCARM -> VDD18 -> VDD28 -> VDDMEM -> VDD25 -> VDDABB -> RFO 


Other LDOS (L) 
Power up without backup battery 


VBAT 7 | 
| 

V 428ms | 
q—5 


POR N 


VDDRTC(H) 


| 
l 
T 
/ | 

á " 200us 

b P | _ 80-60ms m _ y 

l 
| 
| 
| 


E. 
Power Senquence start a 
7 
i 2 


VDD_A/DCDC -> DCDCARM -> VDD18 -> VDD28 -> VDDMEM -> VDD25 -> VDDABB -> RFO 


Other LDOS (L) 
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Figure 9-11 Power on sequence 
Note: (H) symbolize high voltage, (L) symbolize low voltage 


9.10.3 Reset sequence 


Power on state 


pen | >2ms | 
— zi | 8 — — 4 1 j 
EXTRSTN K / N / 
J i / 
\ " | ia " 
l l 
| 2ms | 
i > 
l l 
POR N 
Power off state 
(ms | | >2ms | 
— | - 
EXTRSTN N l VI | 
N b 
N 
POR N Œ) 


Figure 9-12 Rest sequence 


Note1: (H) symbolize high voltage 
Note2: Sequence after POR_N, please refer to figure16-10 
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9.10.4 Clock stable sequence 


VBAT 
100us 
PMU 
2ms 
-——————— 
RTC 
stable 
5ms 
E a 
26MHz 
stable 
Figure 9-13 Clock stable sequence 
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10 Analog Control Registers 


10.1 Global Register 


10.1.1 ARM Side 
ARM Base Address: 0x8200 0600 


Table 1-1 Analog ARM Global Register 


Name Description 
Address 


0x00 APB CLK EN APB slave clock enable 


0x04 APB ARM RST APB slave ARM soft reset 


0x2C LDO SLP CTRLO LDO sleep controlO 


0x30 LDO SLP CTRL1 LDO sleep control1 


0x34 LDO SLP CTRL2 LDO sleep control2 


0x38 DCDC CTRL DCDC control 
0x3C DCDC CTRL DS DCDC control in deep sleep 
0x40 DCDC CTRL CAL DCDC calibration control 


0x44 DCDCARM CTRL DCDCARM control 


[o 
CRM 
oos 
oo 
[wo — | 
oa 
[ws — 4] 
[o6 NC | 
[om] 
et 
oe — | 
[oe | 
=. 
oss —— | 
LN 
oso 
om —— | 
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Oo a 
Name Description 
Address 


0x54 APLLWAIT APLL WAIT control 
0x58 RTC_CTRL RTC OSC/VBAT control 
0x68 LED_CTRL LED control 

0x6C VIBRATOR CTRLO Vibrator controlO 


AUDIO PA CTRLO Audio PA controlO 
AUDIO PA CTRL1 Audio PA control1 


0x80 ANA. MIXED. CTRL Analog circuit miscellaneous(OTP, 
BT,26MBUF) control 
0x84 ANA. STATUS Analog circuit (Bonding option, 
Charger, PA) status 
RST_STATUS Reset status 
0x8C MCU WR PROT MCU write protection 
0x90 VIBR WR PROT VIBR register write protection 
INT GPI DEBUG Analog interrupt and GPI debug 


HWRST RTC RTC test register 
IF SPR CTRL IF SPR pin control 


OxF8 CHIP ID LOW 8810 CHIP ID low 16 bits 
OxFC CHIP. ID HIGH 8810 CHIP ID high 16 bits 


10.1.1.1 APB CLK EN 


Description: | APB slave related clock enable 
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0x0000 APB slave related clock enable (reset 0x0000 0181) APB CLK EN 
r at | 30 | 29 | 20 | a7 | 26 | 25 | 24 | 20 | 22 |21 | 20 | 19 | te | 17 | 16 | 
LI eee 


Na Type | Reset | Description 
Value 


CHGRWDG_EB [15] CHGRWDG APB clock enable 


CLK_AUXAD_EN [14] R/W | thO Set this bit will enable AUXAD converter 
clock generation 


RTC_TPC_EB [12] TPC controller RTC clock enable 
0: The RTC clock of TPC controller will be 
off 
1: Enable RTC clock of TPC controller 
RTG..EIC_EB [11] R/W | t'hO EIC RTC clock enable 
0: The RTC clock of EIC will be off 
1: Enable RTC clock of EIC 
RTC WDG EB [10] R/W | 1'hO Watch dog RTC clock enable 
0: The RTC clock of watch dog will be off 
1: Enable RTC clock of watch dog 
a Rd RTC controller RTC clock enable 


0: The RTC clock of RTC controller will be 
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off 
1: Enable RTC clock of RTC controller 


RTC ARCH EB [8] R/W | thi APB system RTC clock enable 
0: disable clock_rtc_arch 
1: enable clock_rtc_arch 


PINREG_EB Pin register APB clock enable 
GPIO_EB GPIO APB clock enable 
ADC_EB AUXAD controller APB clock enable 


APB_ARCH_EB R/W | t'h1 APB system clock enable to enable clock 
for global register, interrupt controller, reset 
generator 
Note: This bit could only be modified when 
MCU_WR_PROT register is released 


10.1.1.2 APB_ARM_RST 


Description: APB slave ARM soft reset 
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0x0004 APB slave arm soft reset (reset 0xX0000 0000) APB ARM RST 


Ad 


Reserved 


Reserved 


Type | Reset | Description 
Value 


eser — [mo [ew ne [mies — — 
mese e [aw [ro ese mtem 


10.1.1.3 LDO PD SET 


Description: LDO power down set 
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0x0008 LDO power down set (reset 0x0000 0000) LDO PD SET 


tec a Re es ea ea SR IRI 


Reserved 


2 E aj .BP 
Reserved CP 
AVD 


Type | Reset | Description 
Value 


DCDCARM PD m mp» n power down 


LDO VDD25 PD. When set, 
LDO VDD25 will power down (LDO 
bypassed). 


LDO_VDD18 PD. When set, 
LDO_VDD18 will power down (LDO 
bypassed). 


1’ho LDO_VDD28 PD. When set, 
LDO_VDD28 will power down (LDO 
bypassed). 
LDO AVDDBB PD. When set, 


LDO AVDDBB will power down (LDO 
bypassed). 


R/W LDO_RF1_PD. When set, LDO RF1 will 


power down (LDO bypassed). 


R/W LDO RFO PD. When set, LDO RFO will 
power down (LDO bypassed). 


LDO_MEM power down 
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PDBG |] [Rw | tho Band-Gap power down 


10.1.1.4 LDO_PD_RST 


Description: LDO power down reset 


0x000C LDO power down reset (reset 0x0000_0000) LDO_PD_RST 


ECEAT NON 


Reserved 


Type | Reset | Description 
Value 


E set, DCDCARM power on, This bit 
has higher priority than DODCARM PD. 


LDO BPVDD25 RST When set, LDO VDD25 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPVDD25. 


LDO BPVDD18 RST [7] Tho When set, LDO_VDD18 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPVDD18. 


LDO_BPVDD28 RST 1'h0 When set, LDO VDD28 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPVDD28. 
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LDO BPAVDDBB RST 


LDO BPRF1 RST 
LDO BPRFO RST 


When set, LDO AVDDBB will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPAVDDBB. 


When set, LDO RF1 will power on (LDO 
bypass reset). This bit has higher priority 
than LDO_BPRF1. 


R/W | 1'hO When set, LDO RFO will power on (LDO 
bypass reset). This bit has higher priority 
than LDO BPRFO. 


When set, LDO MEM power on, This bit 
has higher priority than LDOBPMEM. 


LDO BPMEM RST 


DCDC PD RST When set, DODC/LDO DVDD18 power 
on, This bit has higher priority than 


DCDC PD. 


When set, Band-Gap power on 


PDBG RST 


10.1.1.5 LDO PD CTRLO 


Description: LDO power down controlO 


0x0010 LDO power down control0(reset 0x0000 0000) LDO PD CTRLO 


Rol, SRI ES RESCGRISRIREIRR 


Name Reserved 
Type 


Na Type | Reset | Description 
Value 
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LDO BPVB RST [15] R/W | 1'hO When set, LDO VB will power on (LDO 
bypass reset). This bit has higher priority 
than LDO BPVB. 

LDO BPVB [14] R/W LDO VB PD. When set, LDO VB will 
power down (LDO bypassed). 

LDO BPCAMA RST |} [13] R/W When set, LDO_CAMA will power on (LDO 
bypass reset). This bit has higher priority 
than LDO BPCAMA. 

LDO BPCAMA [12] R/W | t'ho LDO CAMA PD. When set, LDO CAMA 
will power down (LDO bypassed). 

LDO BPCAMD!1 RST | [11] R/W | 1'hO When set, LDO CAMD! will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPCAMD1. 

LDO_BPCAMD1 [10] R/W | t'ho LDO CAMD1 PD. When set, 

LDO CAMD! will power down (LDO 
bypassed). 

LDO BPCAMDO RST R/W | 1'hO When set, LDO CAMDO will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPCAMDO. 

LDO BPCAMDO R/W | 1’hO LDO CAMDO PD. When set, 

LDO CAMDO will power down (LDO 
bypassed). 

LDO_BPSIM1_RST [7] R/W |1'hO When set, LDO_SIM1 will power on (LDO 
bypass reset). This bit has higher priority 
than LDO_BPSIM1. 

LDO_BPSIM1 R/W LDO_SIM1_PD. When set, LDO_SIM1 will 
power down (LDO bypassed). 

LDO_BPSIMO_RST R/W When set, LDO SIMO will power on (LDO 
bypass reset). This bit has higher priority 
than LDO BPSIMO. 

LDO BPSIMO [4] R/W LDO SIMO PD. When set, LDO SIMO will 
power down (LDO bypassed). 

LDO BPSDIOO RST R/W | 1'hO When set, LDO SDIOO will power on (LDO 
bypass reset). This bit has higher priority 
than LDO BPSDIOO. 
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LDO BPSDIOO [2] R/W | t'ho LDO SDIOO PD. When set, LDO SDIOO 

will power down (LDO bypassed). 
LDO BPUSBH RST [1] R/W | 1'hO When set, LDO USBH will power on (LDO 

bypass reset). This bit has higher priority 

than LDO BPUSBH. 


LDO BPUSBH R/W | 'hO | LDO USBH PD. When set, LDO USBH 
will power down (LDO bypassed). 


10.1.1.6 LDO PD CTRL1 


Description: LDO power down control1 


0x0014 LDO power down control1(reset 0x0000 0000) LDO PD CTRL1 


Ee E ESL ER ES ESI RESP S ES OUT RO UD HE 


Reserved 


LDO 
E j E pP = 
Reserved 
TR OR 
2 


Type | Reset | Description 
Value 


[31:10] LEE 22'h0 [Reseved = 
oY BPSIM3_RST R/W When set, fee a will power on 
(LDO bypass reset). This bit has higher 
priority than LDO_BPSIM3. 
LDO_BPSIM3 R/W LDO_SIM3_PD. When set, LDO_SIM3 
will power down (LDO bypassed). 
LDO_BPSIM2_RST [7] R/W | 1’hO When set, LDO SIM2 will power on 
(LDO bypass reset). This bit has higher 
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LDO BPSIM2 R/W LDO SIM2 PD. When set, LDO SIM2 
will power down (LDO bypassed). 

LDO BPWIF1 RST R/W When set, LDO WIF1 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPWIF1. 

LDO BPWIF1 [4] R/W | t'hO LDO WIF1 PD. When set, LDO WIF1 
will power down (LDO bypassed). 


LDO BPWIFO RST [3] R/W | 1’hO When set, LDO WIFO will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPWIFO. 

LDO BPWIFO [2] R/W | 1’hO LDO WIFO PD. When set, LDO WIFO 
will power down (LDO bypassed). 

LDO BPSDIO1 RST [1] R/W | t'hO When set, LDO SDIO!1 will power on 
(LDO bypass reset). This bit has higher 
priority than LDO BPSDIO2. 

LDO BPSDIO!1 R/W | t'hO LDO. SDIO1 PD. When set, 

LDO SDIO! will power down (LDO 
bypassed). 


10.1.1.7 LDO_VCTRLO 


Description: LDO voltage controlO 


0x0018 LDO voltage control0 (reset 0x0000_0000) LDO_VCTRLO 


AZE ou RESI ee a eal 


Reserved 


Nen REG ES oe EROSION EORR HS E RESP IRR ROM 


LDO RF1 VCTL LDO RFO VCTL LDO RTC. VCTL 


td Na Type | Reset | Description 
Value 
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LDO AVDDBB VCTL | [15:12] | RAW | 4hO | LDO AVDDBB voltage control 
[15]: Ido avddbb b1 rst, set this bit will 
clear Ido avddbb b1 
[14]: Ido_avddbb_b1 
[13]: Ido avddbb b0O rst, set this bit will 
clear Ido avddbb bO 
[12]: Ido avddbb bO 
b1b0:  00-3.0V 01-3.1V 10-2.9V 
11-2.8V 

LDO RF1 VCTL [11:8] | RW | 4'hO LDO RFt1 voltage control 
[11]:ldo rf1 b1 rst, set this bit will clear 
Ido rf1 b1 
[10]: Ido rf1 bi 
[9]: Ido rf1. bO rst, set this bit will clear 
Ido rf1 bO 
[8]: Ido_rf1_b0 
b1b0: 00-2.85V 01-2.95V 10-2.5V 
11-1.8V 


LDO_RFO_VCTL [7:4] R/W: | 4hO LDO RFO voltage control 
[7]:ldo rfO b1 rst, set this bit will clear 
Ido. rfO b1 
[6]:ldo rfO b1 
[5]: Ido rfO bO rst, set this bit will clear 
Ido rfO bO 
[4]:ldo rfO bO 
b1b0: 00-2.85V 01-2.95V 10-2.75V 
11-1.8V 

LDO RTC VCTL [3:0] R/W | 4'hO LDO RTC voltage control 
[3]: Ido rtc b1 rst, set this bit will clear 
Ido rtc b1 
[2]: Ido rtc b1 
[1]: Ido rtc bO rst, set this bit will clear 
Ido rtc bO 
[0]: Ido rtc bO 
b1b0: 00-1.8V 01-1.7V  10-1.6V 
11-1.5V 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 964 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


10.1.1.8 LDO VCTRL1 


Description: LDO voltage control 1 


0x001C LDO voltage control1 (reset 0x0000 0000) LDO VCTRL1 


E: EDI a ES EE EUIS ESSE ES EILEEN S E HERREN 


Reserved 


LDO SDIOO VCTL LDO VB VCTL LDO SIM1 VCTL LDO SIMO VCTL 


Na Type | Reset | Description 
Value 


[31:16] ae 16’hO [Reseved | | 


— SDIOO VCTL [15:12] | R/W pe ucz—— voltage control 
[15]: Ido sdioO b1 rst, set this bit will clear 
Ido sdioO b1 
[14]: Ido_sdioO_b1 
[13]: Ido sdioO bO rst, set this bit will clear 
Ido sdioO bO 
[12]: Ido_sdio0_b0O 
b1b0: 00-2.8V 01-3.0V 10-2.5V 
11-1.8V 

LDO_VB_VCTL [11:8] R/W LDO VB voltage control 
[11]:ldo vb b1 rst, set this bit will clear 
Ido vb b1 
[10]: Ido vb b1 
[9]: Ido vb bO rst, set this bit will clear 
Ido vb bO 
[8]: Ido vb bO 
b1b0: 00-3.3V 01-3.4V 10-3.2V 
11-2.9V 


LDO SIM1 VCTL [7:4] LDO SIM! voltage control 
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[7]:Ido sim1 b1 rst, set this bit will clear 
Ido sim1 b1 

[6]: Ido sim1 b1 

[5]: Ido sim1 bO rst, set this bit will clear 
Ido simi bO 

[4]: Ido sim1 bO 

b1b0: 00-1.8V 01-2.9V 10-3.0V 
11-3.1V 


LDO SIMO VCTL [3:0] R/W LDO_SIMO voltage control 
[3]: Ido simO b1 rst, set this bit will clear 
Ido simO b1 
[2]: Ido simO b1 
[1]: Ido simO bO rst, set this bit will clear 
Ido simO bO 
[0]: Ido simO. bO 
b1b0: 00-1.8V 01-2.9V 10-3.0V 
11-3.1V 


10.1.1.9 LDO_VCTRL2 


Description: LDO voltage control2 
LDO voltage control2 (reset 0x0000_0000) LDO_VCTRL2 
rere See ele eee aes 
LE | | 1 |] |  ]  ] J| | . 


Par Cy CERIS EIE SE ERE Re C ESI 


LDO USBH VCTL LDO CAMA VCTL LDO CAMD1 VCTL LDO CAMDO VCTL 


Na Type | Reset | Description 
Value 
LDO_USBH_VCTL [15:12] LDO_USBH voltage control 
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[15]: Ido usbh b1 rst, set this bit will clear 
Ido usbh b1 


[14]: Ido usbh b1 


[13]: Ido usbh b0 rst, set this bit will clear 
Ido usbh bO 


[12]: Ido_usbh_b0O 
b1b0: 00-3.3V 01-3.4V 10-3.2V 
11-3.1V 

LDO CAMA VCTL [11:8] | RAW | 4'hO LDO CAMA voltage control 


[11]: Ido cama b1 rst, set this bit will clear 
Ido cama b1 


[10]: Ido cama b1 


[9]: Ido cama b0 rst, set this bit will clear 
Ido cama bO 


[8]: Ido cama bO 
b1b0: 00-2.8V 01-3.0V 10-2.5V 
11-1.8V 

LDO_CAMD1_VCTL_ | [7:4] R/W LDO CAMD! voltage control 


[7]: ldo camd1 b1 rst, set this bit will clear 
Ido camd1 b1 


[6]: Ido camd1 b1 


[5]: Ido camd1. bO rst, set this bit will clear 
Ido camd1i bO 


[4]: Ido camd1 bO 


b1b0: 00-2.8V 01-3.8V 10-1.8V 
11-1.2V 


LDO CAMDO VCTL | [8:0] R/W LDO CAMDO voltage control 


[3]: Ido camdO b1 rst, set this bit will clear 
Ido camdO b1 


[2]: Ido camdO b1 


[1]: Ido camdO b0O rst, set this bit will clear 
Ido camdO bO 


[0]: Ido camdO bO 


b1b0: 00-1.8V 01-2.8V 10-1.5V 
11-1.3V 
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10.1.1.10 LDO VCTRL3 


Description: LDO voltage control3 


0x0024 LDO voltage control3 (reset 0x0000 0000) LDO VCTRL3 


ES ERI a ES EE EUIS EE ES EISE a 


Reserved 


LDO SDIO1 VCTL LDO VDD25 VCTL LDO VDD18 VCTL LDO VDD28 VCTL 


Na Type | Reset | Description 
Value 


[31:16] ie 16'h0 Reseved = 


— SDIO1 VCTL [15:12] | R/W pe a voltage control 
[15]: Ido sdio1 b1 rst, set this bit will clear 
Ido sdio1 b1 
[14]: Ido_sdio1_b1 
[13]: Ido sdio1 bO rst, set this bit will clear 
Ido sdio1 bO 
[12]:Ido sdiot bO 
b1b0: 00-2.8V 01-3.0V 10-2.5V 
11-1.8V 

LDO VDD25 VCTL [11:8] | RW LDO VDD25 voltage control 
[11]: ldo_vdd25_b1_rst, set this bit will clear 
Ido. vdd25 b1 
[10]: Ido vdd25 b1 
[9]: Ido vdd25 b0 rst, set this bit will clear 
Ido vdd25 bO 
[8]:ldo vdd25 bO 
b1b0: 00-2.5V 01-2.75V 10-3.0V 
11-2.9V 


LDO VDD18 VCTL [7:4] LDO_VDD18 voltage control 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 968 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM Wy Ag ee sss 508810 Design Specification 


[11]:ldo vdd18 b1 rst, set this bit will clear 
Ido vdd18 b1 

[10]: Ido vdd18 b1 

[9]: Ido vdd18 bO rst, set this bit will clear 
Ido vdd18 bO 

[8]:ldo vdd18 bO 

b1b0: 00-1.8V 01-2.8V 10-1.5V 
11-1.2V 


LDO VDD28 VCTL [3:0] R/W LDO_VDD28 voltage control 
[11]: ldo_vdd28 b1 rst, set this bit will clear 
Ido vdd28 b1 
[10]: Ido vdd28 b1 
[9]: Ido vdd28 b0 rst, set this bit will clear 
Ido vdd28 bO 
[8]: Ido vdd28 bO 
b1b0: 00-2.8V 01-3.0V 10-2.65V 
11-1.8V 


10.1.1.11 LDO_VCTRL4 


Description: LDO voltage control4 


0x0028 LDO voltage control4 (reset 0x0000_0000) LDO_VCTRL4 


EE ee E UNUS EE ISI eee ei EN 


Reserved 


d Na Type | Reset | Description 
Value 
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LDO SIM3 VCTL [15:12] | R/W LDO SIM3 voltage control 
[15]: Ido sim3 b1 rst, set this bit will clear 
Ido sim3 b1 
[14]: Ido sim3 b1 
[13]: Ido sim3 bO rst, set this bit will clear 
Ido sim3 bO 
[12]: lIdo_sim3_b0 
b1b0: 00-2.8V 01-3V 10-1.8V 
11-1.2V 

LDO SIM2 VCTL [11:8] | R/W LDO SIM? voltage control 
[11]: Ido sim2 b1 rst, set this bit will clear 
Ido sim2 b1 
[10]:ldo sim2 b1 
[9]: Ido sim2 .bO rst, set this bit will clear 
Ido sim2 bO 
[8]: Ido. sim2 bO 
b1b0: 00-2.8V 01-3V 10-1.8V 
11-1.2V 


LDO WIF1 VCTL [7:4] R/W | 4’hO LDO- WIF1 voltage control 
[7]: Ido wif1 b1 rst, set this bit will clear 
Ido wif1 b1 
[6]: Ido wif b1 
[5]: Ido wif1 bO rst, set this bit will clear 
Ido wif1 bO 
[4]: Ido wif bO 
b1b0: 00-2.8V 01-3.3V 10-1.8V 
11-1.2V 

LDO WIFO VCTL [3:0] R/W | 4'hO LDO WIFO voltage control 
[3]: Ido wifO b1 rst, set this bit will clear 
Ido wifO b1 
[2]: Ido wifO b1 
[1]: Ido wifO bO rst, set this bit will clear 
Ido wifO bO 
[0]: Ido wifO bO 
b1b0: 00-2.8V 01-3.3V 10-1.8V 
11-1.2V 
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10.1.1.12 LDO SLP CTRLO 
Description: LDO sleep controlO 


0x002C LDO sleep controlO (reset 0x0000_A7FF) LDO SLP CTRLO 


E: SRI ERES SS EE EUIS ES ESI EI ESL AS ER ERN 


Reserved 


Type | Rw 


en | ew | en | CIN 


Type | Reset | Description 
Value 


FSM LDOSDIO1 BP .EN [15] R/W | t'hí When set, LDOSDIO1 automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 


LC em qe [ne [emm — — —— 


FSM LDOVDD25 BP EN [13] R/W | t'ht When set, LDOVDD25 automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 


FSM LDOVDD18 BP EN [12] When set, LDOVDD18 power down if 


1'h0 
FSM SLPPD EN is active. 
FSM LDOVDD28 BP EN [11] R/W | 1'hO When set, LDOVDD28 power down if 
FSM SLPPD EN is active. 
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FSM LDOAVDDBB BP EN | [10] R/W | t'h1 When set, LDOAVDDBB will power 
down if XTLEN is 
low(FSM SLPPD EN should be 
set); 

FSM LDOSDIOO BP EN R/W | t'h1 When set, LDOSDIOO automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 

FSM LDOVB BP EN R/W | t'hi When set, LDOVB automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should be 
set) 

FSM_CAMA_BP_EN [7] R/W | t'h1 When set, LDOCAMA automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 

FSM CAMD1 BP EN RAW | thi When set, LDOCAMD! automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 


FSM CAMDO BP EN [5] R/W | thi When set, LDOCAMDO automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should be 
set) 

FSM_USBH_BP_EN [4] R/W | t'h1 When set, LDOUSB automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 

FSM SIM1 BP EN [3] R/W | Thi When set, LDOSIM1 automatically 
power down in chip sleep 
mode(FSM_SLPPD_EN should be 
set) 

FSM SIMO BP EN [2] R/W | t'ht When set, LDOSIMO automatically 
power down in chip sleep 
mode(FSM SLPPD EN should be 
set) 


FSM RF1 BP EN [1] R/W | t'h1 When set, LDORF1 will power down 
if XTLEN is low(FSM SLPPD EN 
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EMEN INED UNE NENNEN 


FSM RFO BP EN R/W When set, LDORFO will power down 
if XTLEN is low(FSM SLPPD EN 
should be set); 


10.1.1.13 LDO SLP CTRL1 


Description: LDO sleep control 
0x0030 LDO sleep control1 (reset 0x0000_701F) LDO SLP CTRL1 
Es repere peas spes E o due d 


Reserved 


ARMDCDC PWR O 
Reserved 
N DLY 


we e ERE EC ECACC 


d'Nam Type | Reset | Description 
Value 


FSM SLPPD EN [15] R/W | i'h0 | When set, LDOSIMO, LDOSIM1, 
LDOUSBH, LDOCAMD!1, 
LDOCAMDO, LDOCAMA, LDOVB, 
LDOSDIO, LDOVDD25, LDOSDIO1, 
LDOWIFO, LDOWIF1, LDOSIM2, 
LDOSIM3, DCDCARM automatically 
power down in chip sleep mode 
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FSM DCDCARM BP EN _ | [4] Thi | When set, DCDCARM will power 
down (FS8M SLPPD EN should be 
ji 


FSM SIMS3 BP EN [3] R/W | t'h1 When set, LDOSIMS will power down 
(FSM SLPPD EN should be set); 

FSM SIM2 BP EN [2] R/W | thi When set, LDOSIM2 will power down 
(FSM_SLPPD_EN should be set); 


FSM_WIF1_BP_EN [1] R/W | t'h1 When set, LDOWIF 1 will power 
down (FSM SLPPD EN should be 
set); 

FSM WIFO BP EN R/W | thi When set, LDOWIFO will power 
down (FSM SLPPD EN should be 
set); 


10.1.1.14 LDO SLP CTRL2 


Description: LDO sleep control2 


0x0034 LDO sleep control2(reset 0x0000_FFFF) LDO SLP CTRL2 


e | at | 20 | 29 | ae | a7 | 26 | as | ae | 20 | ae | 21 | 20 | 19 | 18 | 17 | 16 | 
Name Reserved 

Type 
meq[mw[m|s m |m]eje|r[e,s]ejo]e| tj) 


ARMDCDO ISO ON NUM ARMDCDC ISO OFF NUM 


Type | Reset | Description 
Value 
ARMDCDC ISO ON NUM | [15:8] | R/W | &hff Set CLK32K cycles between pd & 
iso signal when ARMDCDC powered 
down 


ARMDCDOC ISO OFF NUM | [7:0] 8'hff Set CLK32K cycles between iso & 
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| 0 d] LL. á T PL i 
on. 


10.1.1.15 DCDC CTRL 
Description: DCDC control 


0x0038 DCDC control (reset 0x0000 0000) DCDC CTRL 


BEES EE ses es ese ped a d 


Reserved 


I - 


DCDC CTL 40NM . 
erve DCDC CTL 40NM 
RST 


d Nam Type | Reset | Description 
Value 


DCDC RESERVE RST [13] R/W | 1’hO Set this bit will reset 
DCDC RESERVE to 0. This bit has 
higher priority than DODC RESERVE. 


DCDC RESERVE [12] DCDC reserve control bit 


DCDC DEDTDELAY RST | [11] R/W | 1’hO | Set this bit will reset 
DCDC_DEDTDELAY to 0. This bit has 
higher priority than 
DCDC_DEDTDELAY. 
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DCDC DEDTDELAY [10] R/W | 1'hO DCDC decrease dead-time delay 
control bit 

DCDC DEDTEN RST R/W |1'hO Set this bit will reset DCDC_DEDTEN 
to 0. This bit has higher priority than 
DCDC DEDTEN. 

DCDC DEDTEN R/W | 1'hO DCDC decrease dead-time enable, 
ee, —À à effective 


DCDC CTL 40NM RST [6:4] R/W |S3'hO m PN each bit will reset relative bit of 
DCDC CTL 40NM 


DCDC CTL 40NM [2:0] R/W |S3'hO DC-DC converter control 
bits(process-40nm) 
000: 0.65V 
001: 0.7V. 
010: 0.8V 
011: 0.9V 
: 1.0V 
: 1.1V(default) 
:1.2V 
ev 


10.1.1.16 DCDC_CTRL_DS 


Description: DCDC control in deep sleep. 
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0x003C DCDC control in deep sleep(reset 0x0000_0300) DCDC_CTRL_DS 


EE IE eS ee ee 


Reserved 
Type 


DCDC_CTL_40NM_ DCDC_CTL_40NM_ 
DCDC_LVL_DLY 
DS_RST 
d d 
R/W 
0 0 0 0 


d Name Type | Reset | Description 
Value 


DCDC LVL DLY [15:8] 40nm voltage drop count delay time 
O qm je[mjee S SS 


DCDC_CTL_40NM_DS_RST | [6:4] R/W | 3'hO0 Set each bit will reset relative bit of 
DCDC CTL 40NM DS 


ee So eee 


DCDC_CTL_40NM_DS [2:0] R/W | 3'h0 DC-DC converter control 
bits(process-A0nm) 
000: 0.65V 
001: 0.7V 
: 0.8V 
: 0.9V (default) 
:1.0V 
:1.4V 
:1.2V 
:1.3V 
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10.1.1.17 DCDC CTRL CAL 


Description: DCDC calibration control 


0x0040 DCDC calibration control(reset 0x0000 0000) DCDC CTRL CAL 


EXEENEXESESESESESESESESERESESIES ERES 


BB  — | |0 


t 


Name Reserved DCDC CAL RST Reserved DCDC CAL 
Type R/W 


d Name Type | Reset | Description 
Value 


DCDC CAL RST [12:8]. | R/W | 5'hO Set each bit will reset relative bit of 
DCDC CAL 


[ms pe [nm [wem 
DCDC CAL [4:0] R/W | 5’hO DCDC calibration control bits, 
(default 00000) Small adjust 
voltage: 100/32 mv 


10.1.1.18 DCDCARM CTRL 
Description: DCDCARM control 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 978 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EA SPREADTRUM SC8810 Design Specification 


0x0044 DCDCARM control (reset 0x0000 0000) DCDC CTRL 


BEI ES ESSERE DESIRES ES ees es epo e e cd 


Reserved 


Name Reserved ^ u DCDCARM CTL 
Type 


d Name Type | Reset | Description 
Value 


DCDCARM RESERVE RST [13] R/W | 1’hO | Set this bit wil reset 
DCDCARM RESERVE to 0. This 
bit has higher priority than 
DCDCARM_RESERVE. 


DCDCARM, RESERVE [12] DCDCARM reserve control bit 


DCDCARM DEDTDELAY RST | [11] R/W | 1’hO | Set this bit will reset 
DCDCARM_DEDTDELAY to 0. 
This bit has higher priority than 
DCDCARM_DEDTDELAY. 

DCDCARM_DEDTDELAY [10] R/W | t'hO DCDCARM decrease dead-time 
delay control bit 

DCDCARM DEDTEN RST RAN | 1’hO |Setthis bit wil reset 
DCDCARM DEDTEN to 0. This 
bit has higher priority than 
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[  [secwwceemw | 
1'h0 


DCDCARM decrease dead-time 
enable,high effective 


DCDCARM DEDTEN [8] 


[qm e [m 


DCDCARM CTL RST [6:4] R/W | 3’hO Set each bit will reset relative bit 
of DCDCARM CTL 


[m pee ees 


DCDCARM CTL [2:0] R/W | 3’hO | DC-DC ARM converter control 
bits 
000: 0.65V 
001: 0.7V 
: 0.8V 
:.0.9V 
$.0V 
21.1V 
1.2V (default) 
i1.3V 


10.1.1.19 DCDCARM CTRL CAL 
Description: DCDCARM calibration control 


: . DCDCARM CTRL . 
0x0048 DCDCARM calibration control(reset 0x0000 0000) 


CAL 
ANS AIMS Ae 


Reserved 


t 
sa] ERE TERES SIR Rc SESS e RR 


Name Reserved DCDCARM CAL RST Reserved DCDCARM CAL 
Type RO R/W 


RO R/W 
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d Name Type | Reset | Description 
Value 


[31:13] E 19'h0 |Reewed | | 


DCDCARM CAL RST [12:8] | R/W Set each bit will reset relative bit of 
DCDCARM CAL 


(eG 00 
DCDCARM CAL [4:0] R/W | 5’h0 DCDCARM calibration control bits, 
(default 00000) Small adjust 
voltage: 100/32 mv 


10.1.1.20 PLL CTRL 


Description: PLL control 


0x004C PLL control (reset 0x0000_0004) PLL_CTRL 


PS ae OREL S IER IO 


Reserved 


JS E 


N 
| Type | 


d Name Type | Reset | Description 
Value 


APLL_MN_WE APLL MN register write enable 


APLL_PD_EN [2] R/W If true, chip sleep will make APLL 
power down 
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APLL FORCE PD [1] R/W | 1'hO APLL force power down 
This signal will be active only when 
APLL FORCE PD ENis set; 


APLL FORCE PD EN R/W | 1'hO Enable software to power down 
APLL; 
This signal should be set at first so 
that APLL FORCE PD will be 
active 


10.1.1.21 APLLMN 
Description: APLL MN control 


0x0050 APLLMN control (reset 0xX0000 68CO0) APLLMN 
|s|] | 20 | az | 26 | 25 | 24 | 20 | 22 | a |20] 9 | 18 | 17] 16 | 


Reserved 


Type 


EES EE ESS a) USE 


APLLM APLLN 


LOREMS UMP à UNUM UMEN 


PR a pee 
Value 

E AL 8 EN 

pw qem[w[m | 

bmw T7 em mme] 


APLL frequency = 26 MHz * N/M 
ARM can only write this register when PLL_CTRL [3], apllmn_we is high. 


10.1.1.22 APLLWAIT 
Description: APLL WAIT control 
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0x0054 APLL WAIT control (reset 0x0000 0032) APLLWAIT 


tee (a RESP EE ESSI S a sS s s ERI SEHE 


Reserved 


Type 


KEIRA EROR ERIS CIR s ts 


Reserved APLL WAIT 


Type | Reset | Description 
Value 


APLLWAIT [7:0] R/W | 8'h32 Number of 26 MHz cycles to wait for 
APLL to stabilize. The default is about 2 
us (0x32). 


Note: ARM can only write this register when PLL_CTRL [3], apllmn we is high. 


10.1.1.23 RTC CTRL 


Description: RTC control 


0x0058 RTC control (reset 0x0000 0000) RTC CTRL 


Name Reserved 
Type 
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ah Type | Reset | Description 
Value 


[31:16] [Ro | 16'h0 [Reserved 


VBATBK_ —— [15:12] | RAW | 4'hO pees battery output resistor program bits 
[15]: vbatbk res b1 rst, set this bit will 
clear vbatbk res b1 
[14]: vbatbk res b1 
[13]: vbatbk res bO rst, set this bit will 
clear vbatbk res bO 
[12]: vbatbk res bO 
b1b0:00-2000 01-5000 10-1.5KO 11- 
2KO 


VBATBK_V [11:8] | R/W Backup battery output program bits 

[15]: vbatbk v b1 rst, set this bit will clear 

vbatbk v-b1 

[14]: vbatbk v. b1 

[13]: vbatbk v bO rst, set this bit will clear 

vbatbk v bO 

[12]: vbatbk v bO 

b1b0:00-2.6 01-2.8 10-3.0 11-3.2 
32K START CUR [7:0] R/W | 8'hO This register field controls the 32 kHz 

oscillator start up current. 

[7]: XOSC32K CTRL[3] RST 

[6]: XOSC32K CTRL[S3] 

[5]: XKOSC32K CTRL[2] RST 

[4]: XOSC32K CTRL[2] 

[3]: XOSC32K CTRL[1] RST 

[2]: XOSC32K_CTRL[1] 

[1]: XKOSC32K CTRL[0] RST 

[0]: XOSC32K  CTRL[0] 


3 Start up 
current 
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10.1.1.24 TRF CTRL 


Description: Transfer 26M buffer control 


0x005C Transfer 26M buffer control (reset 0x0000 0307) TRF CTRL 


ai Seales ae 


Reserved 


TRF DRIVE | TRF TRI D 
TRF RESERVE Reserved 
-RG SEL R 


Type | Reset | Description 
Value 


TRF .RESERVE [15:12] 26Mhz Buffer Transfer Reserve bits 


CLK26M NORMAL EN R/W | 1’h1 CLK26M normal path enable: 
1: CLK26M digital pad transfer 26M 
CLK; 
0: CLK26M digital pad not transfer 
26M CLK; 
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TRF RC CAP EN R/W | thí PAD inner CAP select, 
1: 1pf; O:bypass 


TRF DRIVE RC SEL [7:6] R/W | 2’h0 PAD bypass resistor control REG, 
00:3K; 01:2K, 10: 1K, 
11:bypass 

TRF_TRI_DR [5:4] Triangle wave 26Mhz buffer output 
wave 


TRF_DCSETUPPADB_EN [3] R/W | 'hO PADB DC output enable, high 
effective 

TRF_RECTMODEPADB PD | [2] R/W | 1’h1 PADB Rectangle wave power down, 
high effective 

TRF_RECTMODEPADA PD | [1] R/W | 1’h14 PADA Rectangle wave power down, 
high effective 

TRF_TRIMODE_PD R/W | t'h1 Triangle wave 26Mhz buffer power 
down, high effective 


10.1.1.25 CHGR_CTRLO 


Description: Charger controlO 
0x0060 Charger control0 (reset 0x0000 0000) CHGR CTRLO 
Ee" SSS 


Reserved 


KAPIT A E RR RES f RN 
CH USB 


Reserved CHGR RTCCTL 
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Na Type | Reset | Description 
Value 
RECHG Main fees recharge control 


CHGR_PWM_EN RST | [11] R/W | t'hO When set, limited current charger is 
disabled. This bit has higher priority than 
CHGR. PWM EN. 


CHGR PWM EN [10] Limited current charger enable 


CHGR RTCCTL [9:4] R/W |6'hO CHGR RTCCTRL[4:0], charger control. 
This value will be stored in RTC domain 
register and will not clear after chip power 
down. 

Bit[5] 
0: keep the design on 6610 
1: the V&l curve is sharp than 6610 in CV 
mode. 
Bit[4]: Charger power down 
Bit[3:2]: Adapter charger current 
00: 400mA ( default) 
01: 600mA 
10: 800mA 
11: 1000mA 
Bit[1:0]: USB charging current 
00: 300mA (default) 
01: 400mA 
10: 500mA 
11: 500mA 


USB 500MA EN RST | [3] R/W | t'hO When set, 500MA USB charge mode is 
disabled. This bit has higher priority than 
USB 500MA EN. 


USB 500MA EN 500MA USB charge mode enable. 


ADATPER EN RST [1] R/W | t'hO When set, adapter charge mode is 
disabled. This bit has higher priority than 
ADAPTER EN. 

ADATPER EN Ho) [RW [tmo | Adapter charge mode enable 
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10.1.1.26 CHGR CTRL1 


Description: Charger control 


0x0064 Charger control (reset 0x0000 0000) CHGR  CTRL1 


ER ee EE E ASI RES EE EIE RES RR IRR 


Reserved 


Name Reserved CHGR CTL 
Type 


Type | Reset | Description 
Value 


CHGR CTL R/W | 7’hO 2o 9 control bits 
Bit[6] is the CHGR_PWM signal 
Bit[5]: Battery sense offset 
0: VL=4v 
1: VL24.1v 
Bit[4:0]: Battery sense DAC 


10.1.1.27 LED CTRL 


Description: LED control 
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0x0068 LED control (reset 0x0000 0000) LED CTRL 


EESTI es ee ees pes s e c s d 


Reserved 


-= | 7 M. 


Type RO 
Reset | 0 0 0 


Na Type | Reset | Description 
Value 


KPLED_PD_RST [12] RAN | f'hO Set this bit will power on the keypad LED. 
This bit has higher priority than KPLED PD. 


KPLED PD Keypad LED power down 


KPLED V [10:8] | RAW | S'hO Keypad LED current control bit. 8 steps 
Min current: 5mA (“000”) 
Max current: 40mA(“111”) 


m e 
WHTLED PD RST dui 


ve Set this bit will power on the white LED. 
WHTLED_PD 


WHTLED V [4:0] 
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10.1.1.28 VIBRATOR CTRLO 


Description: Vibrator controlO(Note: this register could only be access when 
VIBR WR PROT released) 


0x006C Vibrator control0 (reset 0x0000_0000) VIBRATOR_CTRLO 


ee Fe EE ES ES ES ES ES ESSERE RS TO 


Reserved 


Rae R_B 
VIBR_STABLE_V_B VIBR_INIT_V_A VIBR_V_BP 
D_R PLE R_E 


| Type | Rw | 


Type | Reset | Description 
Value 


[31:16] Fak 16'h0 [Reserved 
— [15:12] Lo DECR: current control bit 
VIBR INIT V A [11:8] Vibrator initial current control bit 


VIBR V BP [7:4] R/W |4'hO Current Control bit. 8 steps 
Min current: 20mA (*0000") 
Max current: 170mA(“1111”) 

VIBR PD RST [3] R/W Set this bit will power on the vibrator. This 
bit has higher priority than VIBR PD. 


VIBR PD [RW |VhO | Vibrator power down 


VIBR BP EN [1] Eg = current control circuit bypass 
enable: software control current directly 
through VIBR_BP_V register 

RTC_VIBR_EB Vibrator current control circuit 32K clock 
enable 
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10.1.1.29 VIBRATOR CTRL1 


Description: Vibrator control1 (Note: this register could only be access when 
VIBR WR PROT released) 


0x0070 Vibrator control1 (reset 0x0000 0000) VIBRATOR CTRL1 


SE See ES ES ES EIER ES RR OTRO 


Reserved 


Type | Reset | Description 
Value 


VIBR CONVERT V COUNT | [15:0] ^ R/W | 16'hO | Vibrator current control bit convert 
threshold: 
After Vibrator power on, the current 
control bit will load the stable 
register when a 16-bit counter's 
value »- the threshold set by this 
register 


10.1.1.30 AUDIO CTRL 


Description: Audio general control 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 991 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


0x0074 Audio general control (reset 0x0000 0080) AUDIO CTRL 


EE EE a Eg ESSE RETI IRR 


Reserved 


IER REN REIS B0 REIR IR RS ERIT I SUO SRI BR NE 


PA RESERVE LINEINRE S 


Type | Reset | Description 
Value 


m Bel apne remm — [Reserved = 


VBMCLK SOURCE. SEL | [2] R/W | 1'hO Source of 12M input clock for audio 
codec 
1: Select external clock from pin 
0: Select internal clock on chip 
VBMCLK ARM ACC [1] R/W | 1'hO ARM or DSP control audio codec MCLK 
and RST; 
1: Controlled by ARM; 
0: Controlled by DSP; 


VBMCLK ARM EN R/W Activate 12M input clock for audio 
codec if VBMCLK ARM ACC is true 
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1: enable VBMCLK 


0: disable VBMCLK 


10.1.1.31 AUDIO PA CTRLO 


Description: Audio PA controlO 
0x0078 Audio PA controlO (reset 0x0000 0180) AUDIO PA CTRLO 
REESE IEEE] SESS ESSE ea, a9) 


Reserved 


Type 


PA OTP T PA PGA V 
PE 


Reserved 


Type | Reset | Description 
Value 


|RO |19h 0 Reseved 000000 
LL N OCP | [12] Ee T'ho PA over current C circuit current 
select: 
0: 500mA (default) 1: 700mA 


"T 
PA OTP T [10:8] | RAW | 3’h1 PA over temperature protection circuit 
temperature select: 
000: 104C -> 74C 
001:128C -> 98C(default) 
010: 152C -> 122C 011: 175C -> 146C 
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100: 6C -> -24C 101: 30C -> 0C 
PA PGA V [7:4] R/W |4'h8 | PA PGA select: 

0000: mute 
0010: -18db 
0100: -12db 
0110: -6db 
1000: Odb(default) 

: 6db 

: 12db 

: 18db 
PA vcom voltage fast start up enable 
signal: 
0: disable(default) 1: enable 


o 
PA_STOP_EN [2] R/W | t'hO PA stop enable signal: 
0: disable(default) 1: enable 


Set this bit will disable PA. This bit has 


PA_EN_RST [1] R/W 
higher priority than PA_EN. 


PALEN PA enable 


10.1.1.32 AUDIO_PA_CTRL1 


Description: Audio PA control 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 994 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


EAR SPREADTRUM SC8810 Design Specification 


0x007C Audio PA control1 (reset 0x0000 1040) AUDIO PA CTRL1 


ie SEES DESEE ec s ec e ec 


Reserved 


pet fs [lw } ei} wl |e] zie] sie] s [2 |r) o 
PA_ 


PA DTRI F i PA LDO V 


d'Nan Type | Reset | Description 
Value 


PA ABOCP PD [15] R/W | 1'hO PA class-AB mode over current 
protection circuit power down signal: 
0: power on(default) 1: power down 
PA DOCP PD [14] R/W | 1'hO PA class-D mode over current protection 
0: power on(default) — 1: power down 
FA-DTRI.F [13:12] | RW | 2’h1 PA class-D mode Switching frequency 
select: 
00: 300kHz 01: 590kHz(default) 
10: 870kHz 11: 1.1MHz 
l 


circuit power down signal: 


0: disable(default) 1: enable 


PA. DEMI EN [11] PA class-D mode reduce EMI enable 
[ 


signal: 
PA D EN 10] PA class-AB mode enable signal: 


0: class-AB(default) 1: class-D 


PA LDO EN RST 9 | Rw | tho | Set this bit will disable LDO_PA. This bit 
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po .LDO EN 


LDO PA over current protection circuit 
power down signal: 


0: power on(default) — 1: power down 


PA LDO V [6:4] R/W LDO_PA output voltage select: 
000: 2.9V 001: 3.0V 
010: 3.1V 011: 3.2V 
100: 3.3V(default) 101: 3.4V 
110: 3.5V 111: 3.6V 


[em E 


PA SWOCP PD R/W | t'hO PA power switch over current protection 
power down signal: 
0: power on(default) 1: power down 


PA SW EN RST Set this bit will disable PA power switch. 
PA SW EN R/W PA power switch enable, 

0: disable(default) 

1: enable 


10.1.1.33 ANA MIXED CTRL 


Description: analog mixed control 
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0x0080 Analog mixed control (reset 0x0000 0020) ANA MIXED CTRL 


dddo 


Reserved 


CLK26M_R 
Reserved 
2 EGSO = 


AOE D 


Na Type | Reset | Description 
Value 


[31:16 [RO |t160 |Reseved = 1 | [Reserved = 


L———— PD SET eie PTEST power down set under PTEST 
mode 


[14:8] eee NNNM, [Reserved = 
— Vibrator current control circuit error clear 


CLKBT EN R/W | 1'hO Bluetooth 26MHz output enable 
“1” 26M clock enable. 
"0" 26M clock disable. (default) 


CLK26M REGSO [5:4] R/W |2'h10 | Output voltage swing register of CLK 
(default CLK26M_RegSO[1:0]=10) for 
10pF load, 
11:2V 
10: 1.6 (default) 

01:0.9 
00: 0.5 


UVHO_EN_RST When set, UVHO is disabled. This bit has 
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pou mE higher priority than UVHO EN. 
UVHO EN When set, UVHO is enabled. 
0 


OTP EN RST [1] R/W When set, OTP (Over Temperature 
Protection) is disabled. This bit has higher 


priority than OTP. EN. 


OTP EN LES 1'h0 When set, OTP is enabled. 


10.1.1.34 ANA STATUS 


Description: analog circuit status 
0x0084 Analog circuit status (reset 0x0000 0300) ANA STA 
EREIEJEIEIJEJICIEIEIEIEZXAXIEIEIEREI 


Reserved 


Type 


VIB 
RP 
Reserved 
WR. 
ERR 


BO WH CHG 
VIB CHG BON | BON 
ND TLE | PA OCP FL | PA OTP FL RS 
RP RO DOP | DOP 
OPT DP AG AG TDB 
D N Ti TO 
2 D Y 


ES  — 


td Ne Type | Reset | Description 
Value 


VIBR.PWR ERR [15] [RO | tho Vibrator current control circuit error status 
T'ho 


BONDOPT2 DCDC ARM OPTION INPUT 
1: External ARM DCDC 
0: Internal ARM DCDC 
VIBR_PD RO | Thi Vibrator power down status 
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PA OCP FLAG [7:6] 2'h0 PA over current protection circuit alert 
signal: 
00: normal 01/10/11: over current 
PA OTP OTP [5:4] 2'h0 PA over temperature protection circuit 
alert signal: 
00: normal 01/10/11: over temperature 


CHGR. ON ta} [RO fro | Charger voltage high indicator 


CHGR_STDBY | |Ro [rno | Charging procedure completed 


BONDOPT1 [1] 1'hO LDO power on sequence option: 
1: LDO power on at same time 
0: LDO power on sequence 
BONDOPTO 1'hO DCDC OPTION INPUT 
1: External DCDC 
0: Internal DCDC 


10.1.1.35 RST STATUS 


Description: Reset status 


0x0088 Reset status(0x0000 0000) RST STATUS 


Re See ICI RI 


Reserved 


POR HRST MONITOR WDG HRST MONITOR 


R/ 


d'Nan Type | Reset | Description 
Value 
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ALL HRST MONITOR | [15:12] | RW | 4'hO When power on reset or Watch dog reset 
or Chip pin reset active, this register is 
reset to 0; 


POR HRST MONITOR |[11:4] | R/W | 8'hO When power on reset active, this register 
is reset to 0; 

WDG HRST MONITOR | [3:0] When WDGi reset active, this register is 
reset to 0; 


10.1.1.36 MCU WR PROT 


Description: MCU write protect register 
|a | 20 | 29 | 20 | a7 | 25 | a5 | a s| oe) 2H) 20)) 10 | is 17 | 6 
DL | 


Type 


EES eee, Sa) IURIS EC EL 


MCU PROTT[15:0] 


td Na Type | Reset | Description 
Value 


[31:16] RO 16'h0 Reserved = 


Ne WR PROT [15:0 | WO | 16’hO Write Protection of APB Arch Clock 
Enable 
Write Oxc3d4 to release 'arch eb' bit 
protection, write others value to protect. 
Bit[0] can be read as status of 
apb arch wr prot 
0- is proteced; 
1- is released. 
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10.1.1.37 VIBR WR PROT 


Description: VIBR register write protection 


0x0090 VIBR register write protection (reset 0x0000 0000) VIBR WR PROT 


ie ES ESI EIER AS ET ICI 


Reserved 


VIBR. WR. PROT[15:0] 


Type | Reset | Description 
Value 


[31:16] RO 16'h0 Reseved = | 


— |. WR. PROT [15:0] | WO | 16’hO | Write Protection of e 
and VIBRATOR_CTRL1 
Write 0xa1b2 to release 
VIBRATOR_CTRLO and 
VIBRATOR_CTRL1 protection, write 
others value to protect. 
Bit[0] can be read as status of 
vibr_wr_prot 
0- is proteced; 
1- is released. 


10.1.1.38 INT GPI DEBUG 


Description: analog interrupt debug 
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0x0094 Analog interrupt and GPI debug (reset 0x0000 0000) INT GPI DEBUG 


EE FER RES SEES DESEE ca ES e E IIR ER REN 


Reserved 


H zi GI! 
Reserved = — 


Type | Reset | Description 
Value 


[31:14] an 18'h0 [Reseved = 
D DETECTION DEB | [13] R/W When Lo — set, this bit 
will replace 
HEADMIC. DETECTION for GPI[5] 
HEAD BUTTON DEB [12] R/W When GPI DEG EN set, this bit 
will replace HEAD BUTTON for 
GPI[4] 
PBINT DEB [11] R/W | thO When GPI_DEG_EN set, this bit 
will replace PBINT for GPI[3] 
CHGR OVI DEB [10] R/W | thO When GPI_DEG_EN set, this bit 
will replace CHGR_OVI for GPI[6] 
CHGR_INT_DEB [9] R/W When GPI DEG EN set, this bit 
will replace CHGR INT for GPI[2] 
(GPI DEB EN O| _DEB_EN [GPLDEBEN — — — Bl | RW 1'h0 |GPldebugenable — | |GPldebugenable — | enable 
CHGRWDG INT DEB [7] R/W | hO When INT DEB EN set, this bit 
will replace chgrwdg irq for 


V.0.1 Spreadtrum Communications, Inc., Confidential and Proprietary 1002 of 1011 


This document contains information on a product under development. 
Spreadtrum reserves the right to change or discontinue this product without notice. 


BPBSPREADTRUM ————— sceso Design Specitcation 
oe 


EIC_INT_DEB R/W | hO | When INT DEB EN set, this bit 
will replace eic irq for interrupt 


controller 


TPC INT DEB When INT DEB EN set, this bit 
will replace tpc. irg for interrupt 
controller 

WDG INT DEB When INT DEB EN set, this bit 
will replace wdg  irq for interrupt 
controller 

RTC INT DEB i When INT_DEB_EN set, this bit 
will replace rtc_irq for interrupt 
controller 

GPIO_INT_DEB , When INT DEB EN set, this bit 
will replace gpio irq for interrupt 
controller 


ADC INT DEB f When INT_DEB_EN set, this bit 
will replace adc_irq for interrupt 


controller 


1'hO Interrupt debug enable 


R/W 


INT_DEB_EN 


10.1.1.39 HWRST_RTC 


Description: RTC test reg 


HWRST_RTC_REG HWRST_RTC_SET 
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Nan Type | Reset | Description 
Value 


[31:16] [RO | 16'h0 [Reserved = 


LÀ RTC REG [15:8] Value will E according to 
HWRST RTC SET in RTC domain 

HWRST RTC SET Proe Software set this register to test RTC 
clock 


10.1.1.40 IF_SPR_CTRL 


Description: IF_SPR pin control 
0x009C Two IF_SPR pin control (reset 0x0000_0002) IF_SPR_CTRL 
n fsi | 20 | 29 | 20 | 27 | 26 | 2s | 24 | 2s |22| 21 | 20 | 19 | 1 | 17 | 16 


Reserved 


IF_S IF_S IF S 
Reserved PRI 


[moe 


Type | Reset | Description 
Value 


CA | eis | 3] |RO | 29 290 | Reserved 00000 


SPAIN IE — pin input data 
IF SPR OE IF SPR pin output enable 
IF SPR OUT |o RW [rro | IF SPR pin output data 
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10.1.1.41 CHIP ID LOW 
Description: 8810 chip ID low 16 bits 


0x00F8 8810 chip ID low 16 bits(reset 0x0000_A000) CHIP_ID_LOW 


E eee eee ake) 


Reserved 


CHIP_ID_LOW 


Type | Reset Description 
Value 


[31:16] [RO 16'h0 Reseed = 
— [15: 0] [RO - 16'hA000 | 8810 chip Ce — low 16 bits 


10.1.1.42 CHIP ID HIGH 
Description: 8810 chip ID high 16 bits 


0x00FC 8810 chip ID high 16 bits(reset 0x0000_8810) CHIP_ID_HIGH 


ie fla fi qe pepe ERR n 


Reserved 


Fas E ee ee eee 


CHIP_ID_HIGH 


LIERERERERERERERERERERERERERERERER 
Femme [m [mem [mm 
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me 
RENE 2l E AS 


CHIP. ID HIGH [15: 0] [RO | 16'h8810 | 8810 chip ID high 16 bits 
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Appendix 


Acronyms and Abbreviations 


Field Symbol Acronyous and Abbreviations 
A 
AAC Advanced Audio Coding 
ADC Analog Digital Converter 
ADM Memory Address and data is Mutiple 
ADP Memory Address and data is Parallel 
AES Advanced Encryption Standard 
AFC Auto Frequency Calibration 
AGC Auto Gain Calibration 
AHB Advanced Hign performance Bus 
ALC Auto Level Control 
ALU Arithmetic and Logical Unit 
AMR Adaptive Multi-Rate 
APC Auto Phase Calibration 
ARF Addressing Register File 
AST Action start time 
ASU Add Subtract Unit 
B 
BMU Bit Manipulation Unit 
BPINT Breakpoint Interrupt 
BSM Bit Streaming Module 
BSW Band-Switch Word 
BTL Bridge Tied Load 
C 
CDM Charged-device model 
CIA Common Information Area 
CIF common intermediate format 
CIS Card Information Structure 
CMD Command 
CSRs Control and Status Registers 
D 
DAAU Data Address and Arithmetic Unit 
DAC Digital Analog Converter 
DAI Digital Audio Interface 
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Field Symbol Acronyous and Abbreviations 
DBK De-Blocking 
DCAM Digital Camera 
DCS Digital Cellular System 
DCT Discrete Cosine Transformation 
DDR Double Data Rate 
DEC Decode 
DFF D type flip-flop 
DFT Design For Test 
DLCH Down Link Channel 
DMA Direct Memory Access 
DMEM DDR Memory 
DQS Bidirectional data strobe 
DR Dynamic Range 
DRM Digital Rights Management 
DSP Digital Signal Processor 
E 
ECC Error Checking Code 
EFR Enhanced Full Rate 
EMC External Memory Controller 
ENC Encode 
F 
FBR Function Basic Registers 
FFT Fast Fourier Transformation 
FIFO First In First Out 
FIQ Fast Interrupt Request 
FIR Finite Impulse Response 
FMO Flexible Macroblock Ordering 
FR Full Rate 
FSM Finite State Machine 
G 
GEA Gprs Encryption Algorithm 
GIF Graphics Interchange Format 
GMSK Gaussian-filtered Minimum Shift Keying 
GPIO General Perpose Input/Output 
H 
HBM Human body model 
HPF High Pass Filter 
HR Half Rate 
HSDPA High Speed Downlink Packet Access 
HSUPA High Speed Uplink Packet Access 
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Field Symbol Acronyous and Abbreviations 

| 
ICU Interrupt Control Unit 
IDCT Inverse Discrete Cosine Transformation 
IFFT Inverse Fast Fourier Transformation 
12C Inter-Integrated Circuit 
IIR Infinite Impulse Response 
IIS Integrate Interface of Sound 
IPRED Intra Prediction 
IQT Integer Quantization Tranform 
IRQ Interrupt Request 

J 
JDA Joint-Detection Accelerator 
JPEG Joint Photographics Expert Group 
JTAG Joint Test Cction Group 

L 
LCDC Liquid Crystal Display Controller 
LRO Left Right ouput 
LSB least Significant Bit 
LSE Least Square Equalizer 

M 
MAP Maximum A Posteriori 
MBC Macro Block Compensation 
MCA Motion Compensation Accelerator 
MCS Mobile Conirol Station 
MCU Micro Control Unit 
MEA Motion Estimation Accelerator 
MM Machine Model 
MPEG Motion Photographics Expert Group 
MSB Most Significant Bit 
MSL Moisture Sensitivity Level 

N 
NSEQ None Sequencial 

O 
OCR Optical CharacterRrecognition 
OSD On-Screen Display 
OTP Over Temperature Protection 

P 
PBINT Power Button Interrupt 
PCM Pulse Code Modulation 
PGM Program 
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Field Symbol Acronyous and Abbreviations 
PIU Processor Interface Unit 
PLL Phase Locked Loop 
PNG Portal Network Graphic 
PSRR Power Supply Rejection Ratio 
PTEST Production Test 

Q 
QAM Quadracture Amplitude Modulation 
QBC Quarter Bit Clock 
QCIF Quarter Common Intermediate Format 
QPSK Quarternary Phase Shift Keying 
QVGA quarter Video Graphics Array 

R 
RCA Relative Card Address 
RFT RF Timing 
RFU Reserved for Future Use 
RISC Reduced Instruction Set Computer 
RLC Radio Link Control 
RMA Rate Matching Accelerator 
RTC Real Time Clock 

S 
SBI Serial Bus Interface 
SCL Serial Clock ILne 
SDA Serial Data Address 
SDIO Secure Digtial Input/Ouput 
SDR Single Data Rate 
SID Signal ID 
SIM Subscriber Identity Module 
SIMD Single Instruction Multiple Data 
SMEM SDR Memory 
SNR Signal to Noise Ratio 
SPI Serial Peripheral Interface 
SRAM Static RAM 

T 
TCVCXO Temperate opp pensate Voltage Controlled 

Oscillator 

TFCI Transport Format Combination Indicator 
THD Total Harmonic Distortion 
TPC Touch Panel Controller 
TTI Transmission Time Interval 

U 
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Acronyous and Abbreviations 


Universal Asynchronous Reveiver/Transmitter 


Unique ID 


Univeral Serial Bus 
Under Voltage Lock Out 


Video Data Bus 

Vector Interrupt 

Variable Length Code 
Variable Length Decode 
Very Long Instruction Word 


Watchdog Timer 
Wide Quarter Video Graphics Array 
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